MHWHUCTEPCTBO ITPOCBELEHUSI POCCUVCKOM ®EJEPALIUU

MumnmucrepcTBo 06pazoBanus Openbyprekoi obnacTa

Vnpapienne 06pazoBaHHeM aIMHHECTPAIIUA MYHHIHIATbHOrO 00pasoBanus "ropoa byrypycnan"

PACCMOTPEHO

LLIMO yuwureneit eCTeCTBEHHO-
HaYYHBIX JUCLMILIAH
PykoBoautennb

&Z /T.A. Ucakosa /

[Tpotokon Ne o/
or"A4 "asrycra 2022r.

MAOY "T'umuazus Ne 1"

COI'JJACOBAHO
3amecrurenb aupektopa no YP

// / ¥O.J1. Mupososa /

TTpotokon Ne 7
or" J.&" asrycra 2022 r.

E=0-1 mail56@ma|| ru, C=RU, S OpeHﬁypl'CKaﬂ
obnactb, L=BYI'YPYCJIAH, O="MYHWULIUMNANIbHOE
ABTOHOMHOE OEU.lEOEPASOBATEJ'IbHOE
YUYPEXOEHME " TUMHA3UA N
MYHI/ILMI'IAJ'IbHOFO OEPASOBAHMF! "rorPoq
BYIYPYCNAH"", G=Oner AnekcaHaposuy,
SN=Ky3bmuH, CN:KyGhMVIH Oner AnekcaHapoBuy

A NOATBEPXAAI0 ATOT [OKYMEHT

2022-09-02 09:26:00

PABOYAS IIPOTPAMMA
(ID 340670)

y4eOHOro npeaMera
«buonorus»
115 9 Kitacca OCHOBHOTO 0011ero 06pa3oBanHus
Ha 2022-2023 y4eOHblii roj

CocTraBuTelb:
Ucakosa TarpsgHa AHATONBEEBHA
y4UTENb OUONOTUH

Byrypycnan 2022



IHosicHUTEALHAA 3aIIHCKA

Pabouas nmporpamma o 61osIoruu Uit 5-9 KI1accoB COCTaBI€HA HA OCHOBE :

-®I'OC ocHoBHOro obmero oo6pazoBanus (IIpukaz MwuHoOpHayku Poccum Nel&97ot
17.12.2010 «O6 yTBepkaeHuu (eaepaqbHOro rocyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHapTa
OCHOBHOTO 00111eT0 00pazoBanus» (pea. oT 31.12.2015 Nel577),

-OCHOBHOI 00pa3oBaTeNbHOM MPOTPaMMBI OCHOBHOTO o0miero ooOpasoBanus MAQOY
«I'mmuasus Nely (yTBepikIeHa U BBelieHa B JielicTBre mpuka3zoMm Nel25 ot 25.08.2017t.),

- [Iporpammsl kypca «buonorus» 5-9 knaccel. Jlunus «Paxypcey/ aBt.-coct. H.M. Pomanosa.-
2-e uz3n.- M.: OO0 «Pycckoe ciioBo- yueOHuK», 2019 ro.

- Paboueili mporpaMMbl BOCIIUTaHUS.

IInanupyemMble pe3yJbTaThbl 0CBOCHHS 00y4alOLIUMUCS OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHMs.

B crpykType miaHMpyeMbIX pe3yibTaTOB BBIAEIAETCS IPEAMETHBIE PE3ylbTaThl OCBOEHUS
OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMmBbl.
B pe3ysbTare n3yueHust Kypca 0M0/10ruu B OCHOBHOM 1IKoJIe:
BbInycKHUK HAy4YMTCSl MOJIb30BaThCA HAYYHBIMH METOAAMU I paclio3HaHUs OMOJOrMUYECKUX
npoOjeM; JaBaThb HaydyHOE OOBSICHEHHE OHOJOTUYECKHM (aKTam, IpoleccaM, SIBICHUSIM,
3aKOHOMEPHOCTSAM, UX POJM B JKU3HU OPraHU3MOB; MPOBOJUTH HAOIIOACHUS 3a >KUBBIMU
00BEKTaMH, COOCTBEHHBIM OpPraHM3MOM; ONHCHIBATH OMOJIOTMYECKHE OOBEKTHI, MPOLECCHl U
SBJICHUS; CTaBUTb HECJOXKHbIE OWOJOTUYECKUE SKCIEPUMEHThl M HHTEPHPETUPOBATh HUX
pe3yNbTaThl.
BeinmyckHUK OBJIajieeT CUCTEMOI OMOJIOTMYECKUX 3HAHUN — MOHATUSAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMHU, TEOPUSIMHU, UMEIOUIMMH BaXKHOE 00111€00pa30BaTe/IbHOE U NI03HABATEIBbHOE 3HAUCHUE;
CBEJIEHUSIMH 110 UCTOPHH CTAHOBJIEHUS! OMOJIOTUH KaK HAyKH.
BoinyckHUK 0CBOMT 0OIIMEe NMPUEMBl: OKa3aHUs MEPBOM MMOMOIIY; PALMOHAILHON OpraHu3alnuu
Tpyda M OTIbIXA; BBIPAIIMBAHUSA KYIbTYPHBIX pPacTEeHUH M, yXOJa 3a HHMH; IPOBEIEHUS
HaOJII0/IEHUH 3a COCTOSIHUEM COOCTBEHHOTO OpraHM3Ma; MpaBuia paboThl B KaOMHETe OMOJIOTHH,
¢ OMOJIOTMUeCKUMH NTPUOOpaMH U HHCTPYMEHTaMH.
BoinyckHUMK npuoOpeTeT HAaBBIKM MCIOJIB30BAHUS HAYYHO-TIOMYJISIPHOM JIUTEpaTyphl IO
OMoJIOTHH, CHPAaBOYHBIX MaTepUANoOB (Ha OyMa)XHBIX M 3JIEKTPOHHBIX HOCUTEINSAX), PECYpCcOB
WuTepHeTa npy BHIIOJHEHUH YY€OHBIX 3aau.
BbINyCKHUK NOJYYHT BO3MOKHOCTh HAYYHUThCSH:
" OCO3HaHHO HCIOJb30BaTh 3HAHUS OCHOBHBIX MPAaBWJ IIOBEIEHUS B INPUPOJIE M OCHOB
3JI0pOBOT0 00pa3a >kKU3HU B OBITY;
" BBHIOMpATh 1IE€JEBbIE M CMBICIOBbIE YCTAaHOBKM B CBOMX JEHCTBUSX M IOCTYNKax IO
OTHOLICHHUIO K KMBOM MPUPOJE, 30POBbIO CBOEMY U OKPYKAIOIINX;
" OpHEHTHUPOBATHCS B CHUCTEME IO3HABATENBHBIX IIEHHOCTEH — BOCHPUHHMMATH HH(OpMAIHIO
OMOJIOTHYECKOTO COJEpXKaHUA B HAYYHO-TIOMYJISIPHOW JMTEparype, CpeAcTBaXx MacCOBOU
uHpopmanuu u VIHTEepHeT-pecypcax, KPUTHUECKH OIIEHMBATh IIOJIYYEHHYI0 HH(pOpMAIHIO,
aHaJM3UPYs ee cojiepKaHue U JaHHble 00 UCTOUYHUKE HH(POpMaIuy;
" C03/1aBaTh COOCTBEHHBIE MHCbMEHHbIE U YCTHBIE COOOIIEHMS] O OMOJOTMYECKHUX SIBICHUSIX U
npolieccax Ha OCHOBE HECKOJBKHUX HMCTOYHMKOB WMH(OpPMAlMU, CONPOBOXIATh BBICTYIUICHUE
npe3eHTalMel, yYuThIBasi OCOOEHHOCTH ayTUTOPUHU CBEPCTHUKOB.
OO0ume 6mosioruveckne 3aKoOHOMepHOCTH (9 Kiace)
BbinycKHUK Hay4uTCH:
® BBIIEIATh CYIIECTBEHHBIE TNPU3HAKU OHOJIOTHYECKUX OOBEKTOB (BHIA, HKOCHCTEMBI,
O6uocdepsl) U MPOLECCOB, XapaKTEPHBIX JJIS1 COOOIIECTB KUBBIX OPraHU3MOB;
® apryMEHTUPOBaTh, NPUBOAUTH JIOKA3aTEIbCTBA HEOOXOAMMOCTH 3alllUThl OKPYKAIOLICH
Cpenbl;



® apryMEHTUPOBaTh, MPHUBOJUTH JIOKA3aTEIbCTBA 3aBHCHMOCTH 3[0POBbsS 4YelOBEKa OT
COCTOSIHHS OKPY’KAIOLLEH CPEJIbl;

® OCYIIECTBIATHh KJIACCU(PUKAIMIO OHMOJIOTUYECKUX OOBEKTOB HA OCHOBE ONPEACTCHHS HX
IPUHAAJISKHOCTH K OIPEJEIEHHONM CUCTEMAaTHYECKOH IpymIie;

® pacKpbIBaTh pOJb OMOJIOTMHM B NMPAKTHUYECKOW AEATENbHOCTH JIOAEH; POJib OMOJIOIMYECKHX
O00BEKTOB B NPUPOAC M JKU3HM YEJIOBEKAa; 3HAYEHHWE OHMOJIOrMYECKOro pa3zHooOpasus s
coxpaHeHus ouocdepsr;

® O0BACHATH OOIIHOCTh MPOUCXOXKIAECHHUS U IBOJIOLMHM OPraHU3MOB Ha OCHOBE COIOCTAaBIICHUS
0COOEHHOCTEH UX CTPOCHUS U PYHKIIMOHUPOBAHMUS,

e OOBACHATP  MEXaHU3MBbl  HACIEACTBEHHOCTH W  W3MEHYMBOCTH,  BO3HHUKHOBEHUS
IpUCIOCOOIEHHOCTH, NPOLEcC BUA000OPAa30BaHus;

e pasnauuaTh 10 BHEIIHEMY BHUJY, CXEMaM M OIHCAHMSIM pealbHble OMOJIOrHYeCKHE OOBEKTHI
WIN X U300paKEHHS, BBIABISSA OTIIMYUTEIbHBIC TPU3HAKH OMOJIOTHYECKIX OOBEKTOB;

® 3HaTh U cOOIIOAATh MpaBuia paboThl B KaOMHETE OMOJIOTHH.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:

® NOHUMAMb ~ 9KOJI02UYecKue npobiemvl, GO3HUKAOWUE 6 YCIOBUAX — HEPAYUOHATLHO2O
NPUPOOONONL308AHUS, U NYMU PEULEeHUs IMUX NpoOIeM,

® AHAU3UPOBAMb U OYEHUBAMb yenesvle U CMbICI08ble YCMAHOBKU 8 CB0UX Oelucmeusax u
NOCMYNKAx No OMHOWEHUIO K 300pPO6bI0 CEOEMY U OKPYICAIOWUX, NOCAeOCMBUS BIUAHUSA
@axkmopoe pucka Ha 300po8be uenoseKd,

® HAXOOUMb UHDOPMAYUIO NO BONPOCAM 00Well OUoIo2UU 8 HAYYHO-NONYIAPHOU AUmepamype,
CReYUuanU3UpOBAHHLIX  OUONO2UYECKUX — CN06apAx, cnpagounuxax, HMumepunem pecypcax,
AHAIU3UPOBAMb U OYEHUBAMb ee, NePeBoOUMb U3 0OHOL hopmMbl 8 OpYYIo;

® OpUEHMUPOBAMBCA 8 CUCTEeME MOPALbHBIX HOPM U YEeHHOCMel nO OMHOWEHUI0 K 00beKmam
HCUBOLL NPUPOOBL, COOCMBEHHOMY 300P0BbI0 U 300P0GbI0 OpYeUux aodeu (NpusHanue 8blCOKOLU
YEHHOCMU JICU3HU B0 6CeX ee NPOAGIeHUAX, IKOI02UYecKoe CO3HAHUe, IMOYUOHAIbHO-
YEHHOCMHOe OMHOUleHUe K 00beKmam JHCugo npupoobl);

® co30asamob cOOCMBEHHbIE NUCOMEHHbIE U YCIHblE COOOUJeHUsl O COBPEMEHHbIX npobiemax 6
obnacmu OuonocUU U OXPAaHvl OKpYdlcaroujel cpedbl HA OCHOBE HECKONbKUX UCHOYHUKOS
ungopmayuu, conpogoA*COamv  bICMYNIEHUE Npe3eHmayuen, YUumoléds O0coDeHHOCmuU
ayoumopuu c6epCcmHuKo8;

® pabomamv 6 cpynne C8epPCMHUKO8 HNpU peuleHuu NO3HABAMENbHbIX 3a0ai CEA3AHHBIX C
meopemuyecKuMu U NPpaKmudeckumuy npooremamu 6 o0aacmu MOAEKYIAPHOU OUuoI02ulU,
2eHemuKU, IKOI02UU, OUOMEXHONO2UU, MEOUYUHBL U OXPAHbBL OKPYHCaAIOWell cpeobl, NIAHUPOBAMb
COBMECMHYI0 0eAMEeNbHOCMb, YUUMbIBAMb MHEHUE OKPYICAIOWUX U AO0eK8AMHO OYEeHUBAmbs
coOCmBeHHbll BKILAO 8 0esIMENIbHOCHb 2PYNNbL.

OcBoenne yueOHoro mnpeamera «buonorus» HampaBiIeHO Ha pa3BUTHE Yy O0OydYaromuxcs
[IEHHOCTHOTO OTHOIIEHUS K 00BEKTaM >KUBOM NMPHUPOJIBI, CO3aHNE YCIOBUN U (OPMUPOBAHUS
MHTEJUICKTYaJbHBIX, TPAKIAHCKAX, KOMMYHHKAIIHOHHBIX, HH()OPMAIIMOHHBIX KOMITCTEHIIHHA.
OOyuaromiecss OBIAJCIOT HAYYHBIMM METOJAaMHU DPELICHHUsS Ppa3JIUYHbIX TEOPETUYECKHX U
NPaKTUYECKUX 3a1ad, YMEHUSMH (HOpPMYyITHpOBATh THUIIOTE3bI, KOHCTPYHPOBATH, IMPOBOJUTH
HKCIEPUMEHTHI, OLIEHUBATh W AHAJIU3UPOBATh IMOJYYEHHBbIE PE3YyJIbTaThl, COMOCTABIATh UX C
OOBEKTHBHBIMH PEATTHSIMH KH3HH.

Coaeprxanue yueOHOro npeaMera, ¢ ykasanueMm (popM OpraHu3anuu
Y4eOHBIX 3aHATHI, OCHOBHBIX BUA0B Y4eOHOM 1esITeJIbHOCTH.

VY4eOuslif npeamer «buosiorus» cnocodbcTByeT GOPMUPOBAHUIO Y 00YyUaIOIIUXCSI YMEHUS
0e30IacHO  MCHOJIb30BaTh  JabopaTopHOe  O0OpyAOBaHHE, IPOBOAUTH  HCCIECIOBAHMS,



aHAJIM3UPOBaTh IOJYYEHHBbIE pPE3YylbTaThl, MPEACTABIATH M HAY4YHO AapryMEHTHPOBATh
IIOJIy4YE€HHBIE BBIBOJIBI.

W3zyuenne npenmera «buonorus» B yacTu (GopMUPOBaHUS y O0ydarolUXcs HAy4HOI'O
MHUPOBO33pEHHUS, OCBOCHUs OOIIEHAYYHBIX METOAOB (HaONIOAEHUE, U3MEPEHHUE, IKCIEPHUMEHT,
MOJICJIMPOBAHKUE), OCBOEHHUS IPAKTUYECKOTO INPUMEHEHHUS HAay4HBIX 3HAaHMH OCHOBAHO Ha
MEXIPEAMETHBIX CBS3IX C mpeameraMu: «Dusukay, «Xumus», «['eorpadusy, «Maremarukay,
«Qxonorus», «OCHOBBI 0€30MaCHOCTH KHU3HEIEITEeIbHOCTH», «McTopus», «Pycckuil s3bIk»,
«/JInreparypa» u np.

9 kjacc (68 4). O6mMe 6MoTOTrHYECKHEe 3aKOHOMEPHOCTH.

Kypc Omonorum 9 kiacca 3HAaKOMUT OOYyYaromIMXCs C OCHOBaMHU OOIed Ouoyioruu,
OCHOBHBIMM OHMOJOIMYECKMMHM 3aKOHOMEPHOCTSMHU M OINHPAETCS Ha 3HaHMUA OOydaroluxcs,
NOJy4YeHHbIE Ha YpoKax OHOJOTMH B NpPEAbLAYIIHME TONbl, YyIIIyOnss, pacmmpss U
CHUCTEMaTU3UPYs UX.

Lenu u 3anaum Kypcea:

—  II03HAKOMHTHL C OCHOBAMH OOIIEH OMOJIOTHY;

—  CHUCTeMaTU3UPOBATh 3HAHUS O MUPE )KUBOI MPUPOJIBI;

— chopMupoBaTh npejcTaBieHre 00 00IUX OMOIOIHYECKHX 3aKOHOMEPHOCTSIX;

— NpOJOKUTH (HOpMUPOBaHHME NPEACTABICHUH O MeETOJaxX HAay4yHOro IIO3HAHUS
IPUPOJIbI, SJIEMEHTAPHBIX YMEHUH, CBSI3aHHBIX C BBIIIOJHEHUEM Y4€OHOI0 MCCIIE0BaHUS;

—  pa3BUBaTh YCTOMUYMBBIN UHTEPEC K €CTECTBEHHOHAYYHBIM 3HAHUSM;

— TPOJOKUTH (OPMHPOBAHHWE OCHOB OSKOJIOTMYECKMX 3HAaHUH, IIEHHOCTHOTO
OTHOILEHUSI K IPUPOJIE U YETOBEKY.

Marepuan Kypca paszeieH Ha aecsaTh riaB. [lepBas rmaBa popmupyeT y oOydarommuxcs
npejcTaBieHne 00 YPOBHAX OpraHU3alluy KUBOH MaTepUH, pacIIUpseT U YriyOuseT UX 3HaHUS
0 CBOMCTBaX YKUBBIX OPIraHU3MOB.

Bo BTOpoli TnaBe [aercs XapakTEpUCTUKA XMMHUYECKOM OpraHW3aluu KIETKH,
paccMaTpuBalOTC XUMUYECKHE 3JIEMEHTBI, BXOJISIINE B COCTAaB KJIETOK U BELIECTBA, KOTOPbIE U3
HUX 00pa3yroTCs.

Tperps rnaBa MOCBAILEHA W3YYEHUIO CTPOCHHUS M (PYHKIIMOHUPOBAHHUS KIETOK Kak
CaMOCTOSITENIbHBIX OMOJIOTHUECKUX CUCTEM. [IpUBOJATCS MONOKEHHSI KIIETOYHOM TEOpHUH.

UYerBeprass Iy1aBa 3HAKOMUT OOYYAIOIIMXCS C IUIACTHYECKMM U SHEPreTHYEeCKUM
oOMEHOM, MpoTeKaroIluM B KieTkax. Oco0oe BHMMaHUE YJEeNseTcss B3aMMOCBS3aHHOCTH U
B3aMMO3aBHUCHUMOCTH 3TUX HpoueccoB. OTnenbHO paccMaTpuBaeTcss (OTOCHHTE3 KaK OCOOBIN
IUTACTHYECKUI OOMEH pacTUTEIbHOMN KIIETKH.

B ngToii rnmaBe naHa moapoOHas XapakTEpHUCTUKA MPOIECCOB MOJOBOrO M OECrosioro
pPa3MHOXKEHUS, a TAK)KE ITAIlOB Pa3BUTUSL OPTraHU3MOB.

B mecroif rnmaBe oOydaromuecs 3HAKOMSTCS C OCHOBHBIMHM TOHSATHSMU TE€HETUKU U
TE€HETUYECKUMHU 3aKOHAMHU.

Cenpmasi T7aBa TOCBSIIIEHA H3YYEHHIO METOJOB U pe3yibTaToB cenekiuu. Ocoboe
BHUMaHHUE yJeNAeTCs 3HAYCHUIO CEJIEKLIMOHHOM padoThI.

Bocpmas rnmaBa 3HAKOMHUT OOYYarOIIMXCS C HUCTOPHEH pa3BUTHUSI SBOIIOIMOHHBIX
IpeJCcTaBlIeHUH, 3BoMONUMOHHbIMU TeopusMu JK.b. Jlamapka m Y. JlapBuna. ®opmupyercs
MpEeJICTaBICHUE O ABIXKYIIMX CHJIaX W HampaBlIeHUsX 3Boitouuu. [IpuBogsTcs nokasarenbcTBa
HBOJIIOLIMM OPraHUYECKOI0 MUpa.

B neBsiToli rnaBe paccMaTpUBAIOTCS COBPEMEHHBIE IMPEICTaBICHHUS O BO3SHUKHOBEHUU
XKU3HM Ha Hamed maHere. OOydvaromuecss 3HAKOMATCS € 3TalaMHU  BOJIOIMOHHBIX
npeoOpa3oBaHUil B PACTUTEIBHOM W JKMBOTHOM MHpPE, H3ydas KpPYIHBIE TI€OJIOTHYECKUE
NEPUOABIL.

Jlecsitast raBa 3HAKOMUT OOYYaroOIIMXCS ¢ OCHOBaMHU 3KojJoruu. CucreMaTu3upyroTcs
3HAaHUS ydamuxcs 00 IKOJIOTMYECKUX (haKTOpax, SKOCHUCTEMax M HMX CTPYKType, MpUYHMHAX
YCTOMYMBOCTH TIPUPOHBIX COOOIIECTB. YTIIYOJSIOTCS W PACIIUPSAIOTCS 3HaHUs 0 Omocdepe, ee
rpaHuIax u QyHKIHIX KUBOTO BeniecTBa B buocdepe. Ocodoe BHUMaHUE YACISICTCS OTIUUUIM



€CTECTBEHHBIX IPUPOAHBIX 3KOCHCTEM OT arpoLeHO30B M B3aMMOOTHOLIEHHUSAM YEIOBEKa C
npuponoil. CoaepkaHue TaHHOTO Kypca CTPOUTCS. HA OCHOBE JIEATENBHOCTHOTO MTOAX0/1a.
buoJsiorus kak Hayka (24)

Hayuynple MeTonpl uW3yudeHHs, MpUMEHseMble B OuoJjormu: HaOIIOAEHUE, OMHCaHUe,
JKCHepuMeHT. 'mnore3a, Mozenb, TEOpUs, MX 3HAUYCHHE U MCIOJIb30BaHUE B IOBCEAHEBHOM
xu3HU. buonormueckue Hayku. Ponp Ouonormn B (OPMHUPOBAHMM E€CTECTBEHHO-HAYWHOM
KapTUHbl Mupa. OCHOBHbIE MTPU3HAKK KUBOI'O. YPOBHU OpraHU3allMy KUBOM MpHUpoabl. JKugbie
npupoonvle 06vekmbl kKak cucmema. Knaccuguxayus scuulx npupoonvix 06bekmos.

OCHOBHBIE TOHSATHA: YPOBHM OpraHU3alMM >KUBOM MaTepUM: MOJIEKYJSPHBIA, KIETOYHBIMH,
TKaHEBbI, OpPraHHbIN, OPraHW3MEHHBIM, MOMYISIUOHHO-BUIOBOM, OHOre€OlICHOTUYECKHH,
OuocdepHsblii; OuoJIOrMyecKass CHCTEMA; CBOICTBa JKMBBIX CHUCTEM: OOMEH BEIIECTB,
CaMOBOCITPOU3BE/ICHNE, HACIIEICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE, Pa3paKUMOCTb,
JUCKPETHOCTh, PUTMUYHOCTb, JHEPr03aBUCUMOCTb.

Kuerka (224)

Knerounas teopus. KiietouHoe cTpoeHMe OpPraHM3MOB Kak [JOKa3aTelbCTBO HX pPOJCTBA,
eAMHCTBA KUBOW mpupoipl. CTpoeHue KIETKH: KIeTOoyHas o000J04Ka, IIa3MaTu4yecKas
MeMOpaHa, LUTOIUIa3Ma, sJpo, opraHoujsl. MHorooOpasue kierok. OOMEH BelecTB U
IpEBpaIleHUE HHEPruuM B KIETKe. XpOMOCOMBl U TeHbl. Hapywenus 6 cmpoenuu u
@yuKkyuonuposanuy Kiemox — oOHA U3 NpuduH 3a0oneeanuss opeanuzma. JleneHue KIETKU —
OCHOBA Pa3MHOXKEHUS, pOCTA U Pa3BUTHUS OPTaHU3MOB.

Xumunueckasi opranuzanms kjaerkn (44) Kakue xumuyeckue 3J1€MEHThI BXOJIAT B COCTaB
KJIETOK, KaK UX KJIACCU(PHUIMPYIOT; KaKhe BEIIECTBA BXOISAT B COCTaB KIETOK, KaKOBO HX
CTPOEHUE U 3HAYEHUE.

OcHOBHbIC MOHATHS: HEOPraHUYECKUE BEILIECTBA: BOJA, MUHEpAIbHBIE COJIM; OPraHUYECKUE
BEIIECTBA: YIJICBOJBI, JIMMUABL, OCNIKHU, HYKJIEHHOBBIE KHUCIOTHI; Oy(epHOCTh; MonuMmep,
MOHOMEp; aMHUHOKHCIIOTa; JCHATypauus, peHaTypauus; CTPYKTypsl Oenka: TepBUYHAS,
BTOpUYHAs, TpeTHuuHas (rinolyna), uerBepTHuHas; (QyHKOMM Oenka:  CTpPOMTEIbHasd,
KaTaJUTUuYeCKas, JBUraTelbHas, TPAHCIOPTHAs, 3allUTHAs, OHHEPreTHYecKas; YIJeBOJbI:
MOHOCaxapubl, OJUrocaxapujabl, MOJIUCAXapHUJIbl; JUIHUIBL, HyKienHoBble KucioTsl (IHK,
PHK); xomnnemeHTapHOCTb.

Crpoenne n pyHKIHH KJIeTOK (74). KakoBo cTpoeHne NpOKapuOTUYECKON U DYKApUOTUUYECKOM
KJIETKHA; B YE€M OCHOBHBIE OTJIMYMS PACTUTEIbHOW M JKMBOTHOM KIIETKH; Kakue (YyHKIUU
BBITOJIHAIOT OPTaHOMBI KJIETOK, YEM OHU OTJIMYAIOTCS OT BKJIIOYEHM; KaK NMPOTEKAET IMPOLECC
JICJIEHNUs] COMAaTUYECKUX KJIETOK; KAaKOBbl OCHOBHBIE IOJIOKEHMSI KIETOYHOW TEOpHH; Kakas
(dopma KHU3HU HA3bIBAECTCS HEKJIETOYHOM.

OcHOBHbIE TMOHAATHUSI: TPOKAPUOTHI; JYKAPUOTHI; (OpPMBI OaKTEepHil: KOKKH, Oalusuibl,
BUOPHOHBI, CHUPWIIbI; CKOIJIEHHUS OaKTepHid: IUIIIOKOKKH, CTPENTOKOKKH, CTa(UIOKOKKH;
CIOpOOOpPa30BaHUE; LUTOIJIa3MaTHYeCKas MeMOpaHa; LUTOIIA3Ma; OpraHOU/IbI:
SHJIOIIa3MATHYECKast CeTh, KOMIUIEKC [ OJbIKH, MHUTOXOHAPHH, PUOOCOMBI, JIM30COMBI,
KJIETOYHBIA LEHTP; BKIIOUEHUS; SAPO, SIPBIIIKO; SACPHBIA COK, XPOMAaTHH; KapHOTHII;
TOMOJIOTHYHBIE XPOMOCOMBI; TUIUIOMTHBIA HAa0Op XPOMOCOM; TaIlUIOMIHBIA HAOOp XpPOMOCOM;
KU3HCHHBIA IUKJI KJICTKH; MUTOTHYECKUN IWKI KIETKH; MHTepdaza; ¢aszpl muTo3a: mpodasa,
metadasa, aHagaza, Tenodasa; KIeTOUHAs TEOpHs; HEKJIETOUYHbIe (OPMBI >KU3HU: BUPYCHI U
OakTeprodaru; Karcu/.

OO0men BemecTB M mpeoOpa3soBaHue JHeprum B KJeTke (44). KakoBbl CyllecTBEeHHbIE
INPU3HAKM IUIACTUYECKOTO M HHEPreTMYecKOro OOMEHOB, MPOTEKAIoNIMX B KIETKaX; Kak
B3aMMOCBSI3aHbl IIACTUYECKMH W JHEPreTMYeckhii OOMEHBI; KakK IpOTEKaeT IMpolece
doTocuHTE3a B PACTUTENHHON KJIETKE; KAaKOBO TJ00albHOE 3HAYEHHE BO3AYIIHOTO MUTAHMS
pacTeHUN.

OcHOBHbIE MOHATHSA: TUIACTUYECKUIT 0OMEH (acCCUMMIISIIMS); OMOCHHTE3 OelKa: TPaHCKPUIIIHS,
TpaHCIALUSA; OdHepreTuueckuit obomen (auccummisanms); ATD (aneHo3uHTpHupOChOpHAs
KHCJIOTA);  JTambl  JHEPIeTHYECKOro  OOMEHa:  TMOJTOTOBHUTENBHBINM,  OECKHUCIOPOIHOE



pacuieruieHne  (TJIMKOJIM3), KHCJIOPOJHOE paclielUieHue (IbIXaHWe); THUIBI TUTAHUS:
aBTOTpOGHBIN (PoTOTPODHBIH, XeMOTPOQHBIT), TeTepOTPOdHBIA; HOTOCHHTE3; XEMOCHHTE3.
I'eneruka (74). Uto wu3yyaeTr TreHETHKAa, OCHOBHBIC TIOHSTHS HAyKH; B 4YeM CYTh
rHOPHIONIOTHYECKOTO METO/1a M3y4YeHUs HACJIEICTBEHHOCTH; KaKue 3aKOHBI ObUTH OTKPBHITHI I
Menaenem u T. Mopranom; kakoe 3Ha4€HHE UMEET FeHeTHKa JIJIsl HApOJIHOTO XO0341CTBa.
OcHOBHBIC NOHSATHA: T'€HETUKA; HACIEACTBEHHOCTb; W3MEHUYUBOCTb, T'€HbI: JOMHUHAHTHBIE,
peliecCCUBHbIC; ajlieJbHbIe T€HbI; T€HOTHII, (EHOTHUI; MIPU3HAK; CBOWCTBO; TMOPUA0IOTHUECKUN
METOJ W3Y4eHHUS HACICICTBEHHOCTH; TMOpUIM3anus; rMOpu]; MOHOTHOPHUIHOE CKPEUIMBAHUE;
TOMO3UTOTHOCTb, TE€TEPO3UTOTHOCTb, 3aKOH JTOMHHHPOBAHUS; 3aKOH pAaCIICIJICHHs; 3aKOH
YUCTOTHl TaMeT; CKpEIIMBaHUe: AUTHOPUIHOE, TIONUTHOPUIHOE; 3aKOH HE3aBHCHMO- IO
HACJIEIOBAHMs; aHAJIM3UPYIOIee CKpelMBaHue; 3aKOH MopraHa (CLEIUICHHOTO HAcJeI0BaHus);
rpymna CLenjaeHUs; KPOCCUHIOBEP; MOPIaHK/1a; B3aUMOJEHCTBHE I'€HOB; KIETKU: COMAaTUYECKUE,
0JIO- BBIE; XPOMOCOMBI: ayTOCOMBI, [TOJIOBBIE; KAPHUOTUII; HACIIEIOBAHUE, CIETNIEHHOE C MOJIOM;
JANbTOHU3M;  reMO(QWINs;  W3MEHYMBOCTh:  HEHACIEACTBEHHass  (MOAM(UKALMOHHAS),
HacJIeICTBEHHAs (KOMOMHATHBHAS M MyTAallMOHHAs1); HOpMa peaKkluu; MyTareHbl

Opranusm (64)

Knetounsle u HekieTouHble (Qopmbl XKuU3HU. Bupycbl. OIHOKIETOYHBIE U MHOTOKJIETOYHBIE
opranu3Mbel. OCOOEHHOCTH XHMHUYECKOTO COCTaBa OpPraHM3MOB: HEOPraHUYECKHE U
OpraHMYEeCKHEe BEIIEeCTBA, UX POJib B opranudmMe. OOMEeH BEUIECTB U MPEBPAIICHUS SHEPTUU —
IIPU3HAK JKUBBIX OPraHU3MOB. [lumanue, ovixanue, mpancnopm eeujecms, yoanieHue npooyKmos
0OMeHa, KoopOuHayus u pezyiayus QYHKyull, 0sudxicenue u onopa y pacmeHull U HCUGOMHDIX.
Poct u pa3Burue opranuszmoB. PazmHoxkeHue. becnonoe u nonoBoe pazmHokeHue. IlonoBbie
kietkd. OmnonoTBopenue. HacnencTBeHHOCTh W M3MEHYMBOCTh — CBOMCTBA OPraHU3MOB.
HacnencrBennass v HeHacieICTBEHHAss HM3MEHUMBOCTb. lIpHcrocoOIeHHOCTh OpPraHu3MOB K
YCIIOBUSIM CPE/IbI.

PasMHoOkeHHe U MHIAMBUAYAJIbHOe pa3BuTHe opraHu3sMoB (6 4) Kakue cymecTByOT THIIBI
pasMHOXKEHHUs; 4eM Oecriojioe pasMHOXKEHHE OTJIMYAeTCss OT II0JOBOro; Kak oO0pa3yroTcs
MOJIOBBIE KJIETKM; KakK IPOTEKaeT Mpolecc MAENeHUs IOJOBBIX KIETOK; KaKOBO 3Hau€HUe
JBOMTHOTO  OIUIOJOTBOPEHMSI I[BETKOBBIX pACTEHMI; Kakhe JTalbl BKIOYaeT B cels
AMOpPHOHANILHOE PAa3BUTHE; KAaKHE CYIIECTBYIOT THUIIBI MOCTIMOPHOHAIBHOIO Pa3BUTHSI, KaKoe
3HAUYEHUE UMEET Pa3BUTHUE C NIPEBPALLEHUEM

OcHoBHbIe MOHATHA: Oecriosioe pa3sMHOKEHUE: MUTOTHUYECKOE JeJIeHHe, CIopooOpa3oBaHueE,
MOYKOBaHWE, BET€TaTUBHOE Pa3MHOKEHUE (UepeHKaMU: CTeOJIEBBIMHU, JINCTOBBIMU, KOPHEBHIMU;
KIyOHSIMH, ycaM{, KOPHEBMILAMH, JYKOBUIIAMH, KOPHEBBIMH KIyOHS- MH); TaMeTOreHe3:
OBOI'€HE3, CIIEpMATOreHe3; CTaJuM ramMeToreHes3a: pa3MHOXEHME, pOCT, co3peBaHue (Meio3),
(dbopMHUpOBaHKE TMOJOBBIX KJIETOK; OIJIOJOTBOPEHHE: HAPY)KHOE, BHYTPEHHEE; 3Ur0Ta; JABOWHOE
OIJIOJJOTBOPEHHE IIBETKOBBIX DPACTEHMH; SHAOCHEPM; ATalbl 3MOPUOHATIBHOIO PA3BUTHUSAL:
IpoOJeHue, TacTPYJISAIUs, OpraHoreHe3; OJacTOMEphI; CTaluyd Pa3BUTHS 3apojbllia; OJacTyna,
racTpysia, HeHpyna; 3apoAbILIEBbIE  JIUCTKU:  OJKTOAEpMa, DHTOAEPMA, ME30/AEpMa;
SMOpHOHANIbHAS HMHAYKLHUSA; THUIBl MOCTIMOPUOHANIBHOTO pa3BUTHA: MpsMOe, Hempsmoe (c
MeTaMop(030M); THIIBI pOC- Ta: ONpPEeICHHBIN, HEONIPEIEIeHHBIN; (HaKTOPBI CpPe/Ibl; FTOMEOCTas;
cTpecc; pereHepanus: pu3nogoruueckasi, pernapaTuBHasi.

Bua (254). Bun, npusHaku Buaa. Bujg xkak OCHOBHasi cUCTEMaTHYecKas KAaTEropHsi >KUBOTO.
[Tomynsiust kak gopma cyliecTBOBaHUs BuAa B mpupoe. [lomynsanus Kak eJuHHUIA YBOJIOLNH.
Y. JlapBUH — OCHOBOIIOJIOKHUK y4eHHs 00 3Botonu. OCHOBHBIE IBUXKYIIIME CUIIBI DBOJIOIUU B
npupone. Pe3ynpTaTsl 3BOMIONUU: MHOrooOpa3ue BHJIOB, NMPUCHOCOOJIEHHOCTh OPTaHHU3MOB K
cpeze oouTaHus. Ycaoocnenue pacmenuii u HCUBOMHBIX 8 npoyecce 38oaroyuu. IIpoucxoscoenue
OCHOBHBIX CUCMEMAMU4ecKux 2pynn pacmenuti u owcueomuvlx. IlpuMeHeHHe 3HaHUM O
HACJIEICTBEHHOCTH, M3MEHYMBOCTH M HCKYCCTBEHHOM OTOOpE MpHU BHIBEIIEHUU HOBBIX MOPOJ
JKUBOTHBIX, COPTOB PACTEHUH U IITAMMOB MUKPOOPTaHU3MOB.

JBosonus opranndeckoro mupa (134). Kak pazBuBasivch 3BONIOIMOHHBIE NPEACTABICHUS; B
yeM CcyTh »BoonMoHHON Teopun JK.b. Jlamapka; B ueM CyThb ABOJIOIMOHHOM Teopun Y.



JlapBHHa; KaKOBbI IVIaBHBIE IBUIKYILHME CHUJIbI HBOJIIOIIMU; KAKOBBI HAMPaBJICHUsI OMOJIOTHYECKON
IBOJIIOLIMK; YTO TAKOE BUJ U KAKOBBI €I0 OCHOBHBIE KPUTEPHUHU; UTO TAKOE MOIMYJISALHS U TOUEMY
€€ CUUTAIOT €IMHUICH SBONIOIMH; KaK BO3HUKAIOT MPUCIIOCOOJIEHHS OPraHU3MOB B IpOIECcCe
HBOJIIOIMH; TOYEMY IPUCTIOCOOIEHHOCTH OPraHU3MOB HOCSAT OTHOCUTENBHBIN XapaKTep.
OcCHOBHBIC MOHATHSA: KPEALMOHNU3M; CUCTEMATHUKA; CUCTEMA JKUBOW MPUPOJIbI; IBOIFOLUOHHAS
TEOpHUs; 3aKOH YIPaKHEHUS U He- YIPAXHEHHUs OpraHoB; 3aKOH  HACJIEI0BaHUS
0J1arornpruoOpPETeHHBIX MPU3HAKOB; MPEANOCHUIKY BO3SHUKHOBEHHS JApBUHU3MA; UCKYCCTBEHHBIN
0TOOp: METOAMYECKHH, Oecco3HaTeNbHBIN; €CTECTBEHHBIH O0TOOp; OOpnbda 3a CyIIecTBOBAaHUE:
MEXBH/I0Basi, BHYTPUBHIOBasi, 00pb0a ¢ HEOIAronpusATHBIMU (DaKTOpaMH Cpeibl; BU; KPUTEPUU
BUJa: MOP(HOJIOTHUECKUN, TCHETUICCKUH, (PU3NOIOTUYSCKUN, OMOXUMHUYECKUH, IKOIOTHUSCKUN
U reorpa@uyUecKuii, apean; MOMYJALUSA;, HW3OJSLMI: MPOCTPAHCTBEHHAs, PENPOIyKTHBHAS;
(akTOpBl ABOJIOIMU: HACIEACTBEHHAs WM3MEHYHBOCTH, MOIMYJISLUOHHBIE BOJHBI, H3OJSIH
(reorpaduueckasi, JKOJOTHYECKas); Jpeid TEHOB, ECTECTBEHHBIH OTOOp: JBKYIIHUH,
CTaOWIM3UPYIOUIMIA; ajanTanuu: MopQosorndeckne, MOBEACHUYECKUE, (DU3HOIOTUYECKUE;
MOKPOBUTEIBCTBEHHAs OKPAcKa: CKPBIBAIOILAsA, MPEAOCTEPErarias; MaCKUpOBKAa; MUMHUKPUS;
OTHOCUTEJNIbHBIM  XapakTep  IMPUCHOCOOJEHHOCTEH;  MUKpPO3BOJIIOLUSA,  MaKpPOIBOJIOLMS;
OMOJOTUYECKHI Tporpecc, OMOJIOTHYECKHl perpecc; HampaBiIeHHs] MPOrPECCUBHOM 3BOIOLUU:
apomopdo3, uaMoamanTamms, oOmas  JereHepanus;  CHeNHAIM3alus;  JTUBEPreHINS;
TOMOJIOTUYHBIE OpraHbl; KOHBEPrE€HLMs; AaHAJOTWYHbIE OpPraHbl; PYJUMEHTbI; aTaBU3MBbI
NPOMEXYTOUHBbIE (QOpPMBI;  (PUIOTeHETHYECKHEe pPsibl; OHOTCHETHYECKHWH 3aKOH; 3aKOH
3apO/JIBIIIEBOTO CXO/ICTBA; HEOOPATUMOCTh IBOIIOLIUH.

Cenexknusi (4u). UYrto Takoe celeKnMs, KaKOBO 3HAYCHHE CEIICKIIMHM; KaKUMH METOJaMH
MOJIB3YIOTCS CENEKIIMOHEPHI; KaKue Pe3yabTaThl JOCTUTHYTHI B OOJIACTH CENEKIIMH; KaK MOXKHO
0XapaKTEPHU30BaATh COBPEMEHHBIN 3Tall CEJIEKIINH.

OcHoOBHbIE MOHAITUSI: CENIEKILIUA: TOPO/IA, COPT, IITAMM; METOJIbI CEIEKIIUU: OTOOP (MAcCCOBBIH,
WMHAUBUAYaJIbHBIN), TruOpuan3auus (BHYTPUBUIOBAs, OTAAJCHHas); reTepo3uc (rudbpuaHas
CHJIa); UCKYCCTBEHHBIN MyTareHe3; LIEHTPbl MPOUCXOXKIEHHS KYJIbTYPHBIX PpAcTeHUI; 3aKOH
TOMOJIOTMYECKUX DPSIIOB HACJIECTBEHHOW M3MEHUMBOCTH; OMOTEXHOJIOTHS; T€HHAs! MH)KEHEPHS;
KJIETOYHAsi MH)KEHEepHsl; BOCIIMTaHUE THOPHIOB; METOJl MEHTOpA; OT/AaJeHHas THOpUAN3aLUS.
Bo3nukHoBeHue u pa3Butue xku3Hu Ha 3emJie (84) KakoBbl cOBpeMEHHBIE MPEACTABICHUS O
BO3HUKHOBEHUHM >HM3HM Ha 3emile; B 4YeM CYTh XUMHUYECKOW O3BOJIOLMH, OHOJIOrMYEecKOn
HBOJIIOLIMY; KaK BO3HUKJIM MEpPBbIE OJHOKJIETOUHBIE OpPraHU3Mbl; B KaKUX HalNpaBJICHUSAX ILUIO
pa3BUTHE OPraHMYECKOrO0 MHpa; KAaKHWE 3Tallbl BBIACISAIOT B PAa3BUTUM MHUpa DPACTEHUN U
KUBOTHBIX; Kakuhe KpyIHble apoMop¢o3bl MPOUCXOAWIM B MPOIECCE HBOJIOLMH; Kak
COBPEMEHHAs aHTPOIIOJIOTHS IPEACTABIIAET UCTOPUIO BOSHUKHOBEHUS NPEAKOB YEJIOBEKA, KAKUE
OCHOBHBIE JTamlbl 53BOJIOLUU YEJIOBEKa BBIACHAIOT Yy4YeHbIE; B UYE€M CYThb IOHATHUSA
«OroconuanbHas IpUPOAa YETOBEKAY.

OcHOBHbIE MOHATHA: XUMHYECKas DBOJIOLMS; KOalepBaThl; OHOJIOTMYECKas SBOJIOLUS;
TEOXPOHOJIOTHYECKas IIKajla; 3pbl: apXehckas spa, MPOTEpO30McKas 3pa, NMaleo30icKas 3pa;
nepu- OJbl: KEeMOpPUNCKHM, OpPAOBUKCKUM, CUIYPUMCKHI, JEBOHCKHH, KaMEHHOYTOJIbHBIN,
HNepMCKUM; PUHUOGUTHI; TCHIOQHUTHI; cTeronedanbl; KOTHIO3aBPbl; AHTPOMNOJOTHS; BUJ
Yenosek pazymublid, orpsa Ilpumatel; nmpucnocoOneHHss K JpeBecHOMY oO0pa3y KHU3HU:
XBaTaTelIbHas KOHEYHOCTb, KIIIOUMIIBL, KPYIVIBIA IIJIEYEBOM CyCcTaB, YIUIOUIEHHAs B CIMHHO-
OpIOIIHOM  HalpaBJICHUW TpyAHas KIETKa, OWHOKYISpHOE 3pEeHHE; aBCTPAJONMHUTEKH;
OpSAMOXOKJeHHEe; YeloBeK yMenblil; TpyJ; ApeBHEWIIHe JToAM (apXaHTPOIbl): CHUHAHTPOI,
MUTEKAaHTPOI, reiaenb0eprcKuil 4eaoBeK; ApeBHUE JIt0IU (Mal€0aHTPOIbl) — HEaHJePTabIbl;
IIEPBBIE COBPEMEHHBIE JIIOAW (HEOAHTPOIBI) — KPOMAHBOHIIBI; pachl: E€BPOICOMIHAS,
MOHTOJIOM/IHAs, HErPOU IHAS; OMOCOIMalIbHAS IPUPO/Ia YEIOBEKa.

IkocucreMbl (134). DOkosorusi, 3KoOJOrHMUecKHe (AKTOPbl, UX BIMSHUE HA OPTraHU3MBL
DKocHCTEeMHasi OpraHM3alsl KUBOM NPUPOJBL. DKOCHCTEMAa, €€ OCHOBHbBIE KOMIIOHEHTHI.
Crpykrypa 3kocuctemsl. [lumieBsie cBsizu B 3kocucTeme. B3anmoaencTBre monynsiuii pa3HbIX
BHUJIOB B dKocucteme. EcrecTBenHas sxocuctema (OmoreorneHos). Arpo3kocuctema (arpoieHos)



KaK MCKYCCTBEHHOE COOOIIECTBO OpraHu3MoB. Kpyzogopom eewjecmé u nomox 3SHepauu 8
buoceoyernozax. buochepa-rinodbansHas skocucrema. B. M. BepHanckuil — OCHOBOTOJOKHUK
yuenusi o 6uocdepe. Ctpykrypa 6uocdepsl. PacnpocTpaHeHue u poiib KMBOTO BEIIECTBAa B
ouoctepe. Hoocghepa. Kpamras ucmopus 26omoyuu duocgepsi. 3HaueHne oxpanbl ouochepsl
JUISL COXpaHEHUs >KU3HH Ha 3emiie. buonornyeckoe pazHooOpasue Kak OCHOBAa yCTONYMBOCTH
o6uocdeprl. CoOBpeMEHHBIE 3KOJIOTHYECKHE MPOOIEeMbl, MX BIMSHUE Ha COOCTBEHHYIO XH3Hb U
JKU3Hb OKpy»Karolux sojed. [locneacTBus aesTenbHOCTH YejoBeKa B dKocucTemax. BiusHue
COOCTBEHHBIX MOCTYIIKOB Ha )KUBbIE OPTaHU3MbI U YIKOCHUCTEMBI.

OcHoBbl 3koJiorun Kak xapakrepusyrorcs cpelapl oOuTaHus; Kakue (GaKTOpbl Cpenbl
Ha3bIBAIOTCS HKOJIOTUYECKUMH, KAaKO€ BIUSHHE OKA3bIBAIOT 3TH (PaKTOPHI HA )KUBBIE OPTraHU3MBI;
KaK OpraHU3Mbl MPUCIIOCAOIUBAIOTCS K IEUCTBUIO PA3IUYHBIX IKOJIOTUYECKUX (aKTOPOB; KaKue
B3aMMOOTHOIICHUSI CKJIAJBIBAIOTCS MEXAY KOMIIOHEHTaMHU >KMBOM W HEXUBOW MPHUPOIBI B
9KOCUCTEMAax; Ha KaKhe TPYMIbl JEISATCS OpPraHU3Mbl B 3aBHCHUMOCTH OT POJHM B KPyroBOpOTE
BEIIECTB; KaKWe 3aKOHOMEPHOCTH (YHKUIMOHHUPOBAHHUS W COCTaBa TNPUPOAHBIX SKOCHCTEM
MO3BOJIAIOT UM TMOJJEPKMBATh JAMHAMUYECKOE PABHOBECHE, IOYEMY IMPOUCXOIUT CMEHa
HKOCHCTEM; YTO OTPAXKAIOT SKOJIOTUYECKHE MUPAMUJbI; Y4TO Takoe Ouocdepa M KaKOBBI €€
IpaHULbl; Kakue (YHKIMHM BBHIMOJHSIET >XUBOE BEUIECTBO B Ouocdepe; Kak HCTOPUYECKU
CKJIaJIIBAJIMCh B3aUMOOTHOIICHUS MPHUPOJBl M YEIOBEKa, KaK MOXKHO XapaKTepHU30BaTh HX
COBpPEMEHHBIH 3Tal; Kakue CYyHIIECTBYIOT yTH PEIICHUS SKOJIOTHUECKUX MPOOIIeM.

OcHOBHbIE MOHATHUS: SKOJIOTHS; JKOJIOTHYECKHE (pakTopbl: abuoTWyeckne, OMOTHYECKHE U
AHTPOIIOTEHHBIC; 30HA ONTHMYMA; TMpeAeNbl BBHIHOCIMBOCTU; JHANa30H BBIHOCIMBOCTH;
orpaHuuuBaroluil QaxTop; abuoTnueckue (aKTOpbl CpPenIbl: TEMIIEpaTypa, CBET, BIAXKHOCTb;
YKUBOTHBIE TEIUIOKPOBHBIC U XOJIOAHOKPOBHBIC; TEPMOPETYJISIMS; PACTEHUS TCHEBBIHOCIUBLIE U
cBeTONMIOOUBEIE; (poTOTIeprnoIn3M; OHOTHUYECKHE (aKTOPBI Cpeabl: CUMOMO3 (HaxXJIeOHUYECTBO,
KBapTUPAHCTBO), AaHTUOMO3 (XUIITHUYECTBO, MMapa3uTU3M, KOHKYPEHIIHS); MUKOPHU3a; THE3I0BOU
napasuTu3M; OHOIEeHO03 (cooOmmecTBo): (HUTOIEHO3, 300LEH03; OWOTOI; 3KOCHUCTEMA;
OMOreoneHo3; BHUJOBOE pa3HOOOpasue; IUIOTHOCTh MOMYJSIIMU; CpelooOpa3yrolue BUbL;
SIPYCHOCTB; JIUCTOBAst MO3aWKa; MPOIYIEHTHI, KOHCYMEHTBI, PEIYIIEHTHI; KPYTOBOPOT BEIIECTB U
SHEPruu; Tpopuueckue (MUIIEeBbIe) CBA3M; TPO(YUUECKHE YPOBHHU; €U MMUTAHUs; CETH MUTAHUS;
NPaBWJIO OKOJIOTUYECKOM THpaMHIbI, THPAMHIBL: YUCIECHHOCTH, OHOMACCHl, JHEPTHUH;
JMHAMUYECKOE paBHOBECHE; 3penias HKOCHCTeMa, MOJoJas SKOCHCTEeMa; CMEHa SKOCHUCTEM;
pa3HooOpa3ue HSKOCHUCTEM; arpoleH03; OUOJIOTHYECKHE CIOCOOBl OOpPHOBI C BPEAUTEISIMU
CEJIbCKOT0 X03511ICTBa; IKOJOTMUECKUE HapyllIeHus; reocepsl MIaHeThl: TuTocdepa, armochepa,
ruapocdepa, Ouocdepa; BemecTBo Ouochepsl: XKUBOE, OHOreHHOE, OMOKOCHOE, KOCHOE;
GyHKIMM  KMBOrO  BemlecTBa Ouocgepbl: HIHEpreTHYecKkas, Tra3oBas, OKHCIUTEIbHO-
BOCCTAaHOBUTENbHASI, KOHLIEHTPALIMOHHAS; NAJIEOJIUT; HEOJINUT; HOooc(epa; MPUPOAHBIE PECYPCHI:
HeycuepraeMmble, HcuyepraeMble (BO30OHOBISEMble, HEBO300HOBISIEMBbIE); OTpULATEIbHOE
BJIIMSIHAE YEJIIOBEKAa Ha JKUBOTHBIM W PACTHTENBHBIM MHpP: TPSMOE, KOCBEHHOE; KHCIOTHBIC
JOXK/W; TIApHUKOBBIM 3((}eKT; HCTOLIeHHEe O30HOBOIO CJOS; CMOT; MEepepacxoi] BOJBI;
3arpsi3HEHUE TPECHBIX BOJ; MCTOIICHWE IMOYBBI, 3pO3Ws (BOAHAs, BETPOBAs); paJHOAKTHBHOE
3arps3HeHue; mnpeaenbHo gonyctumble koHueHTpauuu (ITAK); ouucTHBIE COOpyXeHHUs;
TEXHOJIOTUM 3aMKHYTOTO IIMKJIA; O0€30TXOIHBIE M MAJOOTXOIHBIC TEXHOJOTHH, KOMIUIEKCHOE
UCIIOJIb30BaHUE PECYPCOB; JIECOHACAXKACHUS; 3aIIOBETHUKH; 3aKA3HUKU.

Okckypeus Ne 1. M3yueHue u onrcaHue 3K0OCUCTEMBI CBOEH MECTHOCTH.

Okckypenst Ne 2. EcrecTBeHHBIH 0TOOp - ABMKYIIAS CHJIa YBOJIOIUH.

Oxckypcust Ne 3. MHOro0oOpasue JKUBBIX OPraHU3MOB (Ha IPUMEPE MapKa WIIA TPUPOTHOTO
y4yacTka).

Jlabopamopnasa paboma:«13yueHne KJIeTOK U TKaHEW pacTeHUH U )KUBOTHBIX HAa TOTOBBIX
MUKpOTIpenaparax.

Jlabopamopnan padoma: «BpIsIBIEHUE U3MEHUYUBOCTH OPTaHU3MOB.

Jlabopamopnasn padoma: BrisiBneHue npucnocoOIeHU y OPraHu3MoOB K cpejie 0OUTaHus.
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Knaccugurayus  owcusbix  npupoowHsix | KIETOUHBIH, «maneo00TaHuKay, «TEHETHKAY,
006bexmos. TKaHEBBIH, «Onodu3nKay, «ONOXUMUS,
Dkckypeus Ne 1. Muoroo6pasue OpraHHbIH, 5 «paznoOHONIOTH), KKOCMUYECKast
’KUBBIX OPTaHU3MOB (Ha IpUMepe MapKa OPTaHH3MCHHbIH, Ouonormsny.
MOITYJIAIIMOHHO- XapakTepu3yroT OHOIOTHIO KaK HAyKy O
WJIM TIPUPOJAHOTO yYaCTKaA). BUIOBOIH, JKUBO# TIPHPOJIE.
OmoreolneHOTHYECKH | PackpbIBaioT 3HaUeHHE OMOOTHIECKIX
i, OunocdepHsbIif; | 3HAHUI B COBPEMEHHOH JKHU3HU.
Ouonornueckas [MpuBonsAT nprMepsl podeccui, CBI3aHHBIX
cucremMa ¢ Ouonoruei.
Becenyiot ¢ okpyxaromumu
(pocTBEHHUKAMU, 3HAKOMBIMH,
CBEPCTHHKAMH) O MPOQECCUsiX, CBSI3aHHBIX C
OuoJIoTHeN.
I'oToBsT ipe3eHTanuu 0 Npodeccusx,
CBSI3aHHBIX C OMOIOTHEH, UCTIONB3YSI
KOMIIBIOTEPHBIE TEXHOJIOTUH
2 Ponp  Oumonmormm B (hOopMHpOBaHWU | CBOWCTBa KUBBIX | Ompenensior NoHATH, HopMUpyeMBbIC B 1
€CTECTBEHHO-HAyYHOW  KapTHHBI  MHpaA. | CUCTEM: 0OMEH | XO/1€ U3YYEHHUS TEMBI: <OKU3HBY,
OcHoBHble mpu3Haku xkuBoro. JI/p Nel. | Bemiects, (OKU3HEHHBIEC CBOHCTBAY, «OMOJIOTHUIECKHE
Habmionenue Tponu3MOB M TakCHCOB Ha | CAMOBOCIIPOM3BEICH | CHCTEMBD», «KOOMEH BEILECTBY, «IIPOLECCHI
KUBBIX 00BEKTaX ue, OMoCcHHTE3a U pactanay, «pazapakuMOCTb,
HACJIEICTBEHHOCTb, «pa3MHOKEHUE», KHACIIEICTBEHHOCTDY,
W3MEHYHBOCTh, POCT | KA3MEHYHBOCTHY, PA3BUTHEY, KYPOBHH
" pa3BUTHE, | OpPTaHU3ALH KHUBOTOY.
pa3apaKuMOCTb, JlaroT XapakTepUCTUKY OCHOBHBIX CBOMCTB
JTIUCKPETHOCTb, KHUBOTO.
PUTMHYHOCTB, OOBACHSIOT IPUYMHBI 3aTPYJHEHUH,
SHEPro3aBUCHMOCTh | CBSI3aHHBIX C ONPENEICHUEM TOHATHUS

(OKU3Hb».




[IpuBoaAT MpUMEPHI OMOJIOTHUECKHUX CHCTEM
pa3Horo ypoBHA opranuzanuu. CpaBHUBAIOT
CBOICTBA, IPOSBIISAIONINECS Y O0BEKTOB
YKUBOM M HEXXMBOMN TTPUPOJIBI

Kaetka (22 4)

XuMnueckasi opranu3anus Kjietku (4 4)

Knerounas teopusa. KierouHoe crpoeHue
OpraHW3MOB  KakK JOKa3aTeIbCTBO  HX
POJICTBA, €AUHCTBA YKUBOU MIPUPOJIBL.

KJIETKA,
TeOpHs

KJIICTOYHAas

OnpenensroT moHATHA, GOPMUPYEMBIE B
XOJI€ U3YUCHHS TEMBI: «KJIETKA», «METOJbI
M3YyYEHUs KIETKH», «CBETOBAs
MHUKPOCKOIHUS», «3JCKTPOHHAS
MHUKPOCKOITHUS, «KJIETOYHAS TEOPUSD).
XapakTepu3yIoT KIeTKYy Kak CTPYKTYpHYIO U
(YHKIMOHAIBHYIO €AMHUILY KU3HH, €€
XUMHAYECKUN COCTaB, METObI H3YYEHHUSI.
OOBACHIIOT OCHOBHBIE MOJI0KEHUS
KJIETOYHON TEOpUHU.

CpaBHMBAIOT IPUHLUIBI paOOTHI U
BO3MOYKHOCTH CBETOBOM U 3JIEKTPOHHOU
MHUKPOCKOITNYECKON TEXHUKH

Ocobennoctu XHUMHUYECCKOT'O cocCTaBa
OpraHu3MOB: HCOPraHWYCCKUC BCIICCTBA,
HUX pOJIb B OpraHnu3Me.

HEOPraHNYCCKUC
BCIICCTBA: BOJa,
MHUHCPAJIBHBIC COJIN;

OnpenessroT NOHATHS, JOPMUPYEMEIC B
XOJIe U3YUCHHS TEMBbI: «OPraHUYECKHE
BEIIECTBA», «OCIIKN», «HYKICHHOBBIC
KHUCJIOTBD», «yTICBOABD», «KUPBI (JIUTTHIIBI)»,
«OHOTIOTIMMEDPBD», «KMOHOMEPBI.
XapaKkTepu3yoT MOJIEKYJISIPHBIN YPOBEHb
OpraHu3aliH )KUBOTO.

OnuckeBatOT 0COOEHHOCTH CTPOCHUS
OpPraHUYECKUX BEILECTB KaKk OMOIONINMEPOB.
OOBACHAIOT MTPUYUHBI U3yUEHUS] CBOUCTB
OpPraHUYECKUX BEIECTB UMEHHO B COCTaBe
KJIIETKH; Pa3HOOOpa3usi CBOWCTB
OMOTNOIMMEPOB, BXOASAIIMX B COCTAB JKUBBIX
OpraHu3MOB.

AHaIM3UPYIOT TEKCT yueOHUKA C LEbI0
CaMOCTOSITETILHOTO BBISIBIICHHS
OHMOJIOTHYECKUX 3aKOHOMEPHOCTEN

Ocobennoctn XHUMHUYECCKOT'O cocraBa
OpraHu3MOB. OPraHMYCCKHUC BCHICCTBA, HUX

OpraHuYecKre
BEIIECTBA:

OnpenessroT NOHATHS, JOPMUPYEMEIC B
XOJI€ U3yUYCHHUS TEMBI: «OCIIKH, HITH




pois B opranm3me. JI/p Ne2. HaOmironenue
SIBIICHUS ICHATYpaIuy Oelika

YIJIEBOABI, JIMIHUIBL,
OenKH, HYKJICHHOBBIE
KHCJIOTBI; CTPYKTYPBI

IIPOTEUHBLY, KIIPOCTHIE U CIOXKHBIE OEIKI,
«aMUHOKHUCIOTBD, «TIONHUNEITUI,
«TIepPBUYHAS CTPYKTypa OCIIKOBY,

Oenka: TepBUYHALA, | «BTOPHYHAS CTPYKTypa OEIKOBY», «TpeTHYHAS
BTOpUYHAS, CTPYKTypa OEIIKOBY», «IeTBEPTHIHASL
TpeTudHas CTpyKTypa OenkoB». XapakTepu3yIOT COCTaB
(rn00yma), Y CTPOCHHE MOJIEKYJ OEIKOB, MPHIUHBI
YeTBePTHYHAS,; BO3MOJKHOTO HapyIICHUS IPUPOTHON
¢byHKIIH Oenka: | CTPYKTYpbI (A€HATypaluun) OEIKoB.
CTpOHTENbHAS, [TpuBOIAT MPUMEPHI ICHATYpaLUU OEIKOB
KaTaJIUTHYEeCKas, Y cTaHaBIMBAIOT NPUYUHHO-CIIEICTBCHHBIC
JBUTATENbHAS, CBSI3U MEXAY XUMHYECKHM CTPOCHHEM,
TpaHCTIOpTHAS, cBoiicTBaMH U (pyHKIHAMHU OEJIKOB Ha
3aIlInTHAS, OCHOBE aHaJIN3a PUCYHKOB M TEKCTOB B
SHEePreTHYECKas; y4IeOHUKE.
OydepHOCTS; [TpuBoAT MpUMeEPHI OETKOB, BXOASALINX B
HOJIMMEP, MOHOMEp; | COCTaB OPTaHU3MOB, MECT HX JIOKATH3ALUH U
AMHUHOKHCIIOTA; OHMONIOTHYECKON poH
JeHaTypanus,
peHaTypauus

VYrieBosl. JIumu sl HyxkienHoBbIE | yrIeBOBL: OmnpenensroT NOHATHS, POpMHUpYEMbIE B

KUCIIOTHI. MOHOCaxapH/Ipl, XO0J1€ U3YUSHHUS TEMBI: «YTJIEBOJIbI, WIIN
OJTUTOCAXaAPHJIBI, caxapuzibly, «KMOHOCAXapHpl»,
HOJTACaXapH/Ibl; «IHCaXapUIbl», KIIOIUCAXAPHIBI, «PHO03a»,
JIMITA]IBI; «IE30KCHPH003ay, CTIIOK03a», «(HPYyKTO3a»,
HYKJICHHOBBIE «TaNlaKTO3ay, «Caxapo3ay, «MaJIbTO3ay,
KHUCIOTHI (IHK, | «makTo3a», «kpaxmamn), «JIHKOTCH,
PHK); «XHATHHY.
KOMILJIEMEHTApHOCTh | XapaKTepHU3YIOT COCTaB M CTPOCHUE MOJIEKYIT

YTJIEBOJIOB.
YcTaHaBIMBaIOT IPUYMHHO-CIICACTBEHHBIE
CBSI3U MEXAY XMMUYECKHM CTPOCHHEM,
cBoiicTBaMH M (GYHKIHMSAMH yTIEBOJOB Ha
OCHOBC aHaJiu3a pUCYHKOB U TEKCTOB B
yueOHUKe.

[IpuBOAAT MpUMEPHI YIIIEBOJIOB, BXOAIINX B
COCTaB OPraHU3MOB, MECTa UX JIOKATH3AIHN
1 OMOJIOTHYECKYIO POJIb

Crpoenue u pyHKUMHU KJIeTOK (7 1)




7 MHoroobpazue KJIETOK. | TIPOKapHOTHI; Omnpenensor MHOHATUSA, (OPMUpPYEMBIE B XOJ€
[IpoxapuoTnueckas KieTka. AYKApUOTHI; (DOPMBI | U3YUEHHUS TEMBL: «IPOKAPHOTHD), «IYKapPUOThD»,
GaKTepuii: KOKKH, «aHadPOOBIY, «CTIOPBD». XapaxkTepusyoTt
GALHILIBL, OCOOEHHOCTH CTPOEHMsS KJIETOK MPOKAPHOT H
BHOPHOHBL, sykapuoT. CpaBHHBAIOT OCOOCHHOCTH CTPOCHHS
KJIETOK C LECJIBIO BBIABJICHUS CXOACTBA U Pa3ININA
CITUPUILIIBI,
CKOTIIICHUS
OakTepuii:
JIATIIOKOKKH,
CTPENTOKOKKH,
CTapUITOKOKKH;
CIopoo0pa3oBaHue
8 MHoroo0pasue KJIeToK. DyKapuoThdecKas XapakTepu3yroT OCOOEHHOCTH CTPOEHHUS KIIETOK
KJIETKA. MPOKapuoT u 3YKapHUoT. CpaBHUBAIOT
OCOOEHHOCTH  CTPOEHHs KIETOK C  LEJbIo
BBISABJICHUA CXOJICTBA U pas3jiniyusd
9 CrpoeHne KIETKH: KJIETOYHas O0O0JIOYKa, | muToruazMaTudecka | OmpenenstoT MOHATHS, GOpMHPYEMEIE B
TUTa3MaTnyeckass MeMmOpaHa, LUTOIDIa3Ma, | o MeMOpaHa; | X0/ie U3yUeHUS TeMBI: «IIUTOILIa3May,
sanpo, opraHounasl. JI/p Ne3. HaOnromeHue | muroruiazMa; «IIPOY», KOPTAHOUIBI», «MEeMOpaHay,
SIBJICHUM TIUIa3MOJU3a U JCIUTa3MOJIM3a B | OPraHOMIIBI: «KJIETOYHAsi MeMOpaHay», «(haroruTosy,
JKHUBBIX KJIETKaX SHAOIIA3MATHUSCKASl | «ITHHOITUTO3Y.
CeTh, KOMIUTEKC | XapaKTepu3yloT U CPAaBHUBAIOT MPOIIECCHI
lNonbmxmy, (aronnTo3a ¥ MUHOIUTO3A.
MUTOXOHJIPHH, OnuceIBalOT 0COOCHHOCTH CTPOCHHS YacTen
pubOCOMBEI, Y OPTaHOMJIOB KJIETKH. Y CTAHABIHBAIOT
JTU30COMBI, MPUYHHHO-CJICICTBCHHBIC CBSI3H MEXKTY
KJIICTOYHBIH  IIEHTP; | CTPOSCHUEM KJIETKH U OCYIIIECTBICHUEM €10
BKIIFOUEHUS; SO, | MPOIECCOB (paromnurosa, CTPOSHUEM U
SIPBIIIKO; SACPHBIN | (PYHKIMSAMU KJICTOYHOH MEMOpPAaHBI.
COK, xpoMatuH; | CocTaBIsIOT IIaH naparpada
KapuoTHUIl; TOMOJIO-
TUYHBIE XPOMOCOMBI;
TMUTIONIHEI  Habop
XPOMOCOM;
TaIlUIOUIHBIA  HaOop
XPOMOCOM
10 Jlenenune KIETKM — OCHOBA Pa3MHOXEHUS, | YKU3HEHHBIN nuka | Onpeaenstor noHATHs, HOpMUPYEMbIC B
pocTa U pa3BUTHUSI OPraHU3MOB. MUTO3. | KIETKU; XOJI€ U3YUCHUS TEMBL: «MUTO3Y,

JI/p Ne4. HabnronmeHrne mMuTO3a B KIIETKAX

MHUTOTHYCCKHMI UK

«uHTepdazay, «upodaza», «meradasay,




KOpeIIIKa JIyka

KICTKH; uHTepdasa;
¢azbr MHUTO3a!
npodasa, Mertadasa,
anadaza, Tenmodasa;

KIJIIETOYHAs TCOpUs

«anadazay, «renodaszay, «peryIIHKaIsI,
«XPOMATHJIBI», KIIEHTPOMEPA», «BEPETCHO
TIEJICHUSD).

XapakTepu3yroT OHOJIOTHYECKOE 3HAUCHHUE
MUTO3a.

OnuchIBalOT OCHOBHBIC (ha3bl MUTO3a.

Y cTaHaBIHMBAIOT IPHYUHHO-CIICICTBEHHEIC
CBSI3U MEXTY MPOAOIDKUTEITEHOCTHIO
JIEJICHUS KJICTKH U TIPOJI0JKUTEIEHOCTHIO
OCTaJILHOTO TIEPUO0/Ia )KU3HEHHOTO IUKJIa
KIICTKH

11 Jenenne KIeTKH — OCHOBa PAa3MHOXKEHHSI, | TaMETOTCHE3: OnpenemstoT NOHATHA, GOPMUPYEMBIC B
pocTa U pa3BUTHsI OpraHu3MoB. Meiios. OBOTCHE3, XOJ/I€ U3yUYCHUS TEMBI: «MUTO3»,
CIIepMaTOTeHE3; «uHTepdazay, «rpodazay, «metadazay,
CTaJuH «anadazay, «renodazay, «peayIUInKaLsD»,
raMeToreHesa: «XpOMATHUJIBI», KIIEHTPOMEPaY», «BEPETEHO
pPa3sMHOXKEHHUE, POCT, | IEICHUS».
co3peBaHre (Meiio3), | XapakTepu3yloT OHOIOTUYECKOe 3HAUCHIES
(dopmupoBaHHE MUTO3a.
ITIOJIOBBIX KJIETOK OnuceIBalOT OCHOBHBIE (1)331)1 MHUTO3A.
YcraHaBIMBaIOT IPUYMHHO-CIICACTBEHHbIE
CBSI3U MEXAY MPOAOIKUTENbHOCTHIO
JACJICHUS KJICTKU U IIPOAOJDKUTCIbHOCTBIO
OCTaJILHOT'O TIEpHOAA )KU3HEHHOTO LIMKIIa
KIIETKH
12 Hexnerounsie GOpMBbI )KU3HU - BUPYCHI HEKJICTOYHbIE OnpenessoT NOHATHS, JOPMUPYEMEIC B
(bOpMLI JKU3HU: | XOAC U3YUCHUA TEMBI: «BUPYCBI», «KAIICHU»,
BUPYCBHI u | «camocOopKay.
OaxTepuodaruy; XapakTepu3yoT BUPYCHI KaK HEKJIETOUHBIE
Karicunu. (bOpMBI JKN3HU, OITUCBIBAIOT IUKII PA3BUTUSA
BUpYCA.
OnuchIBatOT OO IJIaH CTPOCHHUS
BUPYCOB.
[IpuBoasT NpUMEpHI BUPYCOB U
3a00J1eBaHU, BBI3BIBAEMBIX HMHU.
OO0CyX)/1ar0T MPOOJIEMBI TPOUCXOKICHUS
BUPYCOB
13 JI/p Ne5 «M3ydeHue KIETOK M TKaHEH OnuchIBalOT OOIIHI IIJIaH CTPOCHHMS

paCTCHI/Iﬁ N JKMBOTHBIX Ha TOTOBBIX




MUKpOTpenaparax

O0mMen BemecTB Hu Tmpeodpa3oBaHHe
JHEePruM B KJeTke (4 1)

14 OOMeH BeIecTB U MPEBPAICHUE SHEPTUH B | IUIACTHYCCKUH Ompenensor MHOHATUS, (OpMUpPYEMBIE B XOJ€
kieTke. [Imactrnueckuit oOMeH. oOmMeH U3y4eHHs TEMBL: «ACCUMMIIALUD,
(aCCI/IMI/IJ'IHHI/IH); «TUCCUMUIISIIIUNY, «MeTabomu3My». OOCYKIaT B
6I/IOCI/IHTC3 6eﬂKa: Kjacce HpOGJ’IeMHLIe BONPOCHI, CBsA3aHHBIC C
TpaHCKpI/IHHI/Iﬂ, mnmponeccaMu oOmeHa BCIIIECTB B OHOJIOTHYECKUX
CHCTEMAX
TPAHCIISAINS,
15 OOMeH BelecTB U NPEeBpaIICHUE SHEPTUU B | SHEPIeTHUECKUM OnpeaessioT MOHATHS, POPMUPYEMBIC B
KJIETKe. DHePreTHUECKHI OOMEH. oOMeH XOJIC U3YUYCHHS TEMBbI: HETIOJTHOEC
(muccumuIAIHS ), KHCIIOPOHOE (hepPMEHTATHBHOE
ATO pacuIeIICHUE TIIFOKO3bDY, «TJIMKOIINA3Y,
(ameHo3UHTPU(POCHO | «IIOITHOE KUCIOPOIHOE PaCIeIUICHUE
pHas KHCJIOTA); | TIIFOKO3bD», «KIETOYHOE JABIXaHHUE.
3TaIbI XapakTepu3yroT OCHOBHBIC ATAITbI
SHEPTEeTHYECKOTO SHEPreTHYECKOro 0OMEeHa B KIIETKax
oOMmeHa: OpTaHU3MOB.
MOATOTOBUTENBHBIN, | CpaBHUBAIOT 3HEPIETUUECKYIO
OCCKHUCIIOPOTHOE 3¢ (EeKTUBHOCTD IIMKOJIM3A U KJIETOYHOTO
pacierijiCHue JbIXaHUS
(TukoIH3),
KHCJIOPOJIHOE
paciiernieHme
(mpIXaHme)
16 OCOOCHHOCTH TUIACTHYECKOTO OOMEHA B | THIIBI nutanus: | OnpeaenstoT NOHATHsI, HOPMHUPYEMbIC B
PACTUTENBHON KIIETKE ABTOTPO(HBIH XO0JIe U3yUYCHUS TEMBI: «CBETOBas (a3za
(poroTpodHsIii, (doTocuHTe3a», «TeMHOBas (aza
XeMOTPO(DHBIH), (doTocuHTE3a», «POTOINU3 BOABD,
reTepoTpodHBIIi; «XEMOCHHTE3», «XEMOTPO(HI»,
dotocunres; «HUTpUDULIUPYIOLIHE OAKTEPHI».
XEMOCHHTE3 PackpeiBaroT 3HaueHHE (OTOCHHTE3A.

XapakTepHu3yrT TEMHOBYIO U CBETOBYIO
(a3bl poTOCHHTE3A 110 CXEME, TPUBEICHHOM
B yueOHHKe.

CpaBHHBAIOT MPOIIECChl (POTOCHHTE3A U
XEMOCHHTE3a.

Pemarot PACUCTHBIC MaTEMATUYCCKUEC
3a]1a4i, OCHOBAHHBIC HA (haKTHUCCKOM




OHOJIOTHYECKOM MaTepHae

17 Konrponbnass pabora Nel mo Teme
«CTpoeHre U (PYHKIIMU KIETOK»
I'enetuka (7 4)
18 XPOMOCOMBI 1 T'€HbI
19 OcHOBHEBIE TTOHATHS TCHETUKHU. | TCHETHKA; OnpenensroT moHATHA, GOPMUPYEMBIE B
l'uOpunmonornyeckuit  METOJ  W3Y4YCHHS | HACJCICTBEHHOCTH; XOJIC M3YUYCHHS TEMBI; «TUOPUI0IOTHUCCKUN
HACJIEJICTBEHHOCTH W3MEHYHBOCTE; METO/T», «YUCTHIE TNHUI, KMOHOTHOPHTHBIC
TeHBI: IOMUHAHTHBIC, | CKPEITUBAHIS, «AJJIEIbHbIE TeHBD),
PELIeCCUBHEIC; «TOMO3UTOTHBIE U TETEPO3UTOTHBIC
aJuieNbHbIe TeHBI; | OPTaHU3MBD», «TOMHUHAHTHBIC U
TEeHOTUT, (EHOTHUI; | peleCCUBHBIC TPU3HAKI, «PACIICTICHHEY,
MPU3HAK; CBOMCTBO; | «3aKOH YHCTOTHI TaMET.
rUOPUIOIOTHYECKUM | XapaKTepU3yIOT CYIIIHOCTh
METO/T V3YYEHUS | THOPHUIOIOTHIECKOTO METOAA.
HACJIEJICTBEHHOCTH,
rUOPUIN3ALNS;
ruOpua;  MOHOTHO-
pUIHOE
CKpEIIUBaHNUE;
TOMO3HUTOTHOCTb,
TeTepO3UTOTHOCTb;
CKpeIrBaHue
20 MoHornOpuIHOE CKpEIIMBaHUE. 3aKOHBI | 3aKOH OmnuchIBAIOT OMBITHI, IPOBOUMBIE
I"'Mennens JOMHUHUPOBAHUS, I''Menpaenem 1o MOHOTUOPHTHOMY
3aKOH PacIIEeIUIeHUus; | CKpenuBaHui0. COCTaBISIOT CXEMBI
3aK0H YUCTOTHI | cKpeunuBaHus. OObSICHSIOT IUTOJIOTHUSCKUE
rameT OCHOBBI 3aKOHOMEPHOCTEH HACJICIOBAHUS
MIPU3HAKOB MPH MOHOTUOPUITHOM
CKpEIMBAaHUU.
Pemaror 3amaun Ha MOHOTHOPUIHOE
CKpelLIMBaHUE
21 JurubpuaHoe u MOJIMTHOPHUTHOE | AUTHOPUIHOE, OnpenensroT MoHsTHsA, HOPMUPYEMBIE B
ckpemuBanue. Tperuii 3akoH [.Menaens MTOJIATUOPHUTHOE; XOJI¢ U3YUCHUS TEMBI: «TUTHOPHUIIHOE

3aKOH HE3aBHCHUMO-
ro  HacleIOBaHUS;
aHaTU3UpYIOLIee
CKpelIBaHNE

CKpPEIIUBaHUE), «3aKOH HE3aBUCUMOI0
HACJIEIOBaHUS IPU3HAKOBY,
«IONMTUOPUITHOE CKPEIIMBAHUEY, «PEIIeTKA
Ilenneray.

J1aroT XapaKTepUCTHKY U OOBSICHSIOT




CYIITHOCTb 3aKOHA HE3aBUCHMOTO
HacJIEeI0BaHUS IPU3HAKOB.
CoOCTaBIAIOT CXEMBI CKPEIIMBAHUS U
peuetku [lennera.

PemaroT 3amaun Ha TUTHOpHIHOE
CKpelIuBaHue

22 CuennieHHoe HacJieIOBaHHE TeHOB. | 3aKOH Moprana | Onpenensitor HOHATHSI, POPMUPYEMEBIE B
BsaumoneiicTBue reHos. (cuemieHHOro XOJIe U3YyUCHHS TEMBI: «ayTOCOMBI»,
HacJieI0OBaHu); «TI0JIOBBIE XPOMOCOMBI», «TOMOTaMETHBIH
Tpynna CUEMJICHHUS; | TTOJ», «IeTePOTaMEeTHBIN MO, «CUETIICHHE
KPOCCHHI'OBED; TeHa C MOJIOM.
MOPTaHUa; JlaroT XapakTepuCTUKY U OOBSICHSIOT
B3aUMO/ICCTBUE 3aKOHOMEPHOCTH HaCJIeIOBAHUS PU3HAKOB,
TeHOB; CLICTIJICHHBIX C TIOJIOM.
CoCTaBIISIFOT CXEMBbI CKPEIIMBaHHUS.
YcTaHaBIMBAIOT IPUYHMHHO-CIICICTBEHHEIC
CBSI3W Ha TIpUMeEpPE 3aBUCUMOCTH Pa3BUTHUS
moJia 0co0H OT ee XpOMOCOMHOTO Habopa.
Pemrarot 3a1aun Ha HacleI0BaHUE
MPU3HAKOB, CIETJICHHBIX C ITOJIOM
23 Hapymenus B CTPOCHUHU U | 1aNbTOHU3M;
(YHKIIMOHUPOBAaHUM KIETOK — OJHA W3 | reMOQUIUs
NpUYHH 3200JIeBaHKS OPraHU3MA.
24 I1/p Nel. Permenne reHeTHYECKHX 3a/1a4
Oprannsm. PazMHoKeHHe M HHANBHAYAJIbHOE Pa3BUTHE OPraHu3Ma. (6 1)
25 Knerounsle 1 HekeTouHbIe GOPMBI JKHU3HU. | HEKIJICTOUHBIE OnpenessroT NOHATHS, JOPMUPYEMEIC B
OJNHOKJIETOYHBIE ¥ MHOTOKJIETOYHBIE | (DOPMBI JKU3HH: | XOJI€ U3YUCHUS TEMBI: «BUPYCBHI», KKATICHI,
opranusmbl. Bupycer. BUPYCBHI U | «camocOopKay.
OaxTepuodaruy; XapakTepu3yloT BUPYCHI KaK HEKJIETOUHBIE
Karicu (hOpMBI JKU3HH, OITUCHIBAIOT ITUKJI PA3BUTHUS
BUpYCA.
OnuchIBatOT OO IJIaH CTPOCHHUS
BUPYCOB.
[TpuBOIAT IPUMEPHI BUPYCOB U
3a00J1eBaHU, BBI3BIBAEMBIX HMHU.
OO6CyX1at0T MPOOIIEMBI TPOUCXOXKICHUS
BUPYCOB
26 Tlumanue, ovixanue, mparncnopm eewjecma, | dTarbl Omnpepensior moHATUs, (GOPMUPYEMBIE B XOJIE




yéaﬂeime npoéykmog 06M€Ha, 3M6pI/IOHaJ'[BH01"O N3Yy4YCHUS TCMbI: «OHTOI'CHE3», <<3M6pI/IOHaJ'ILHLII71
KOOpOuHayus u  pe2yiayus  QyHKyui, | pa3BUTHUS: NEPUOL OHTOr€HE3a (smOpuoreHes)»,
deudicenue u onopa y pacmenuii u | ApoOneHue, «IIOCTAMOPHOHANBHEIA ~ TIEPUOJT  OHTOTCHE3ay,
orcusomuwix. POCT ¥ pa3BUTHE OPTaHU3MOB | TacTPyJIALUS, (HpAMOC  pasBUTHEY,  CHCNPAMOS  pasBUTHCY,
OpraHOreHes; «3aKOH BavaZ[BILHeBOFO CXOACTBa»,
«OMOTeHEeTHYECKUH 3aKOHY, «punorenesy.
GacTomeper; cTanuu XapakTepu3yT HePUOMBI OHTOTEHE3a.
PasBUTHS 3aPOIBINIA: | Orpcpiajor  OCOGEHHOCTH — OHTOrGHE3a  Ha
6H§CTYH3, racTpyna, | ppumepe  pasiMYHBIX  T[PYINI  OPraHU3MOB.
HeHUpyJia, OOBICHSIOT OUOJIOTHYECKYIO CYIIHOCTh
3apOJIbIILIEBbIE OMOTeHETHYECKOr0  3aKOHA. Y CTAaHABIMBAIOT
JINCTKU: 3KTOZ[epMa, MPUYUHHO-CJIICACTBCHHBIC CBsA3M Ha MPUMEPE
3HTOI[epMa, JKUBOTHBIX C MIPSAMBIM U HETIPAMBIM Pa3BUTHECM
Me30/1epMa;
SMOpHOHATHHAS
WHIYKLUS; THIIBI
MOCTAMOPHUOHATILHOT
0 Pa3BUTHSL: NPSMOE,
HEnpsIMoe (c
MeTamMopho30M);
THIIBI poc- Ta:
ONpENIETICHHBIN,
HEOIPEIEICHHBI;
(bakTopsl Cpensl;
TOMEOCTa3; CTPECC;
pereHepanusi:
¢dusnonornyeckas,
penapaTHUBHas
27 Pasmuoxenne. becromoe u  momnoBoe | Oecrionoe OnpenensroT MoHITHA, HOPMUPYEMBIE B
pasmuoxkenue. JI/p Ne 6. CrnocoObl | pa3MHOXEHHE: X0JI€ U3YUCHIHS TEMBI: «Pa3MHOKEHNE
0ecroI0ro pa3MHOXKEHHUS MHUTOTHYECKOE OpraHu3MOBY, «0eCIoI0e Pa3MHOKEHHEY,
JICTIEHHE, IOYKOBAaHUEY, «ICICHUE TEIa», «CIIOPHI»,
CHOPOOOpPA30BaHUE,Il | «BETETATUBHOE PA3MHOKEHHUEY, KIIOJIOBOE
OYKOBaHHUE, Pa3MHOKEHHUE», «TaMEThD»,
BEreTaTHBHOE «repMadpoUTEI», «CEMEHHUKI,
Pa3MHOXEHUE IMYHUKUY, «CIEPMATO30UIbD»,
(uepeHkaMu: CIMLIEKIETKI.
cTeOIeBBIMH, XapakTepu3yroT OpraHU3MEHHbIN YPOBEHb
JIMCTOBBIMH, OpraHu3alMy >KUBOTO, TIPOLIECCHI OECTIONOro
KOPHEBBIMU; Y MIOJIOBOTO Pa3MHOKEHHUsI, CPABHUBAIOT HX.




KIIyOHSIMH,  ycamH, | OTHCBIBAIOT CIIOCOOBI BETETAaTHBHOTO

BHYTPECHHEE; 3UTr0TA;
JBOMHOE

KOPHEBHII[AMH, Pa3MHOKEHUS paCTCHUM.
JTYKOBUIIAMH, [IpuBoasST IpUMEPHI OPraHU3MOB,
KOPHEBBIMHU Pa3MHOKAIOITUXCS TIOJIOBBIM M OECTIONBIM
KITyOHSIMU) myTeM
IlomoBele  kietku.  OIIOJOTBOPEHUE. | KIETKU: OnpenensiroT MOHsTHs, (POPMUPYEMBIE B
I'emetnka moma. JI/p Ne7. Crpoenune | comMmaTHIeCKuUe, XOJI€ U3YUYECHUS TEMBL: «TAMETOICHE3Y,
MOJIOBBIX KJIETOK MTO3BOHOYHBIX TIOJIOBBIE; «IIepUOJ Pa3MHOXKEHUS», «IIEPHOJ] POCTa»,
XPOMOCOMBI: «IIepHOJ] CO3pEBAHU», «MeH03 », «melio3
ayTOCOMBI, TIOJIOBEIe; | II», «KOHBIOTAH», «KKPOCCHHTOBEPY,
KapUOTHII; «HATIPaBUTEIHHBIC TEIBIA,
HacJIeJOBaHUE, «OIUIOZIOTBOPEHUEY, «3UT0TaA», KHAPYKHOE
CIETUIEHHO® C | OIJIOJOTBOPEHHUEY, KBHYTPEHHEE
OJIOM; OTLIOIOTBOPEHHEY, «IBOHHOE
OIIOIOTBOPEHHE: OIIOIOTBOPEHHE Y MTOKPHITOCEMEHHBIXY,
Hapy>kHOe, «HIOCIIEPM.

XapakTepu3yIoT CTa Ul Pa3BUTHS ITOJOBBIX
KJIETOK U CTaauil Melo3a 0 CXEMaM.

OTIOIOTBOPCHHE CpaBHUBAIOT MHUTO3 U MEHO3.
IIBETKOBBIX OOBSICHAIOT OMOJIOTHYECKYIO CYIITHOCTh
pacTeHuit; MUTO3a U OTJIOZ0TBOPECHUS
SHIOCTIEPM
29 Hacnencreennas HEHACJICJACTBEHHAs | U3MEHYUBOCTb: OnpenensiroT MOHTUS, (POPMHUPYEMBIE B
HU3MEHYMBOCTb. BrlsBiieHre | HeHACIEACTBEHHAS XOJIC U3YUCHHS TEMBI: KM3MEHYHBOCTDY,
W3MEHYMBOCTH OPraHU3MOB (MoaudUKAIMOHHAS) | «MOIUPHUKAIIUNY, «MOANDUKAIIMOHHAS
, HACJICJICTBCHHAS | N3MEHYMBOCTDY, KHOPMa PEaKIIHM».
(koMOMHATHBHAs ¥ | XapaKTepU3yT 3aKOHOMEPHOCTH
MyTaI[MOHHAs ); MOU(PHUKANMOHHOW U3MEHIMBOCTU
HOpMa peaKIuu; | OpraHu3MOB.
MyTareHbl [IpuBoasaT npuMepsl MOAU(MDUKAITMOHHOH
W3MEHYUBOCTH U MTPOSBICHHUI HOPMBI
peaxIuu.
YcTaHaBIMBaIOT MPUYUHHO-CIICACTBEHHBIC
CBSI3M Ha TIPUMEPE OPTaHU3MOB C IIUPOKOH H
Y3KOU HOPMOU peakluu.
BEITTOTHSIOT IPaKTHIECKYTO paboTy 110
BEISIBJICHUIO W3MEHYHBOCTH Y OPTaHU3MOB
30 ITpucnocoOIeHHOCTD OpraHUu3MOB Boiagnaiom npucnocobnenue op2anuimoé K




YCIIOBHSIM CPEJIBI.
[T/p Ne3. BrisiBieHue npHCNOCOONICHUH y
OpraHu3MOB K Cpeie OOUTaHUsI

daxkmopam okpyscarouieit cpeowt

BBIMOTHSIOT MpakTHYecKyIo padoTy 1Mo
BBISIBJICHUIO U3MEHUYUBOCTU Y OPTraHU3MOB
YcraHaBnMBarOT MPUYUHHO-CIIEICTBEHHBIE
CBSI3M Ha MPUMEPE OPTraHU3MOB C IIIUPOKOU U
Y3KOM HOPMOU PEaKLUU.

Bua (25 v)
IBOJIIOHS OPTAHUYECKOT0 MUPa
(13 9)
31 Pasputue Owonoruu B JOAAPBUHOBCKHH | KpEallMOHU3M;
MIEPHUOJT CHUCTEMAaTHKa;
cucreMa >KUBOU
MIPUPOJIBI;
9BOJIIOLIMOHHAS
TEOpHs;
32 OpomonuoHHas Teopus K.b.Jlamapka 3aKOH yIOpakKHEeHHs U | JlaloT  XapaKTepUCTUKY U CPaBHUBAIOT
He- YIpPaXHEHUS | YBOJIIOLMOHHBIE MIpeICTaBIEeHUS
OpPraHoB; 3akoH | JK.b.Jlamapka # OCHOBHBIE IOJIOKCHUS
HacJIeAOBAHUS yuenus Y.J{apBuna.
OnaronpruoOpeTeHHBI
X IPU3HAKOB
33 Y. JlapBHH — OCHOBOTIOJOXHHK y4YeHUs 00 | MPEAOCHIIKN OnpenensroT MOHITHSA, HOPMHUPYEMBIE B
SBOJTIOIINH. BO3HUKHOBEHHS XOJ1€ U3YyUEHUS TEMBI: «IBOIIOIUIY, KTEOPHUS
JIapBUHHU3MA JlapBuHay, «IBHXYIIHE CUIIBI IBOJIOLIUNY,
«M3MEHUYUBOCTBHY, «00pb0a 3a
CYIIIECTBOBAHUEY, «ECTECTBEHHBIN OTOODY,
«CHHTETHYECKas TEOPHS SBOITIOLINNY.
OOBSICHAIOT 3aKOHOMEPHOCTH
9BOJIIOLIMOHHBIX MPOLIECCOB C MO3UIUI
yuenus Y.JlapBunHa. ['oTOBST COOOIIEHUS
unu nipeseHTanuu o Y.JlapBruHe B TOM uuciie
C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
TEXHOJIOTHH.
PaboTaroT ¢ lHTEpHETOM KaK ¢ HCTOYHUKOM
HHpOpMAIUH
34 OCHOBHBIE JBMXKYIIHME CHIBI ABOJIOLUUU B | HCKYCCTBEHHBIN OnpeaesstoT NOHATHA, POPMUPYEMBIE B

npuposie

otOop:

XOAC U3YUCHUA TCMBI: «9BOJIIOIHUA», KTCOPUS




METOIMYCCKHH,
0ecCco3HATENbHBIN;
€CTECTBEHHBIN
oTbop; Ooprba 3a
CyIIeCTBOBaHUE:
MEKBHIOBAs,
BHYTPHUBHUIOBAS,
b6opnoda c
HeOJIarONPUATHBIMU
(hakTopamu cpebl

JlapBuHa», «IBIXKYIIME CHIIBI SBOIIOLUNY,
«M3MEHUYUBOCTBY, «00pb0a 3a
CYLIECTBOBAHUEY, «ECTECTBEHHBIN 0TOOPY,
«CHUHTETUYECKAsi TEOPHsI IBOIIOLIUI.

JlaroT XapakTepuCTHKY M CPAaBHUBAIOT
9BOJIIOLIMOHHBIE NPEACTABICHUS
JK.b.Jlamapka 1 OCHOBHBIE MOJIOKEHHUS
yuenus Y.J{apBuHa.

OOBACHSIOT 3aKOHOMEPHOCTH
9BOJIIOLIMOHHBIX MPOLIECCOB C MO3UIUI
yuenus Y.JlapBuHa. ['oTOBST COOOIIEHUS
unu npeseHTtauuu o Y./[apBruHe B TOM 4nciie
C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
TEXHOJIOTH.

Paboraror ¢ IHTEpHETOM KaK C HCTOYHHKOM
HHpOpMaIIH

35

®DOpMBI €CTECTBEHHOTO 0TOOpa

€CTECTBEHHBIN
oTOOp:  ABIDKYIIUH,
CTaOMITN3UP YOI

OnpenaessroT NOHATHS, JOPMUPYEMEIE B
XOJI€ U3YUCHHUS TEMBI: «BHYTPHUBUIOBAsS
00opn0a 3a CYIIECTBOBAHUEY, «MEKBUIOBAS
0opnba 3a cylecTBOBaHUE, «00pHOa 32
CYIIECTBOBAaHHE C HEOIArONPHUATHEIMU
YCIOBHSIMH CPEIBI», «CTAOMITH3UPYIOIIUH
€CTECTBEHHBIN 0TOOPY, «IBIKYIIUH
€CTECTBEHHBIN 0TOODPY.

XapaxTepusytoT ¢hopMbI 00pPHOEI 32
CYIIECTBOBAHUE U €CTECTBEHHOT'O OTOOpA.
[TpuBOASAT MPUMEPHI X MPOSIBICHHS B
HpUpoJIE.

Pa3pabaTbIBarOT SKCTIIEPUMEHTEHI 10
M3YYEHUIO AeHCTBUN 0TOOpa, KOTOpHIE
CTaHyT OCHOBOH OyayIiero yueOHo-
HCCIIEIOBATEIBCKOrO MPOEKTA.
CMBICIIOBO€ UTEHHE

36

Pesynprarel  3BONIOIMH:  MHOTrooOpasue
BUJIOB, IIPUCIIOCOOJICHHOCTh OPraHU3MOB K
cpelie OOUTaHuUS.

Okckypeust Ne 2. EcrecTBeHHBIN 0TOOD
- IBMKYIIAsi CUJIA SBOJIOLUH.

ajlanTanyn:
MopdoJIoruidecKue,
MIOBEJICHYECKHE,
¢bu3noNIoTNYecKue;
MOKPOBHUTEJILCTBEHHA
o OKpacka:

Omnpenenstor MOHATHS, (BopMHpyeMble B XoJe
N3y4YCHUS TEMBI: «MHUKPOIBOJIOLIUSY,
KU30JIALTUA», «PENPOAYKTHUBHAA HU30JIALUA»,
«BUI000pa3zoBaHUEY, «reorpaduueckoe
BU/I000pa3oBaHue. XapaKkTepu3ylT MEXaHU3MbI
reorpaguyecKoro BHI000pa30BaHuUs c
UCIIOJIb30BAaHUEM pHCYHKa yueOHnKa. CMBICIOBOE




CKphIBaro1as, YTCHUC C MOCICAYIOUIUM BBIABUKCHUEC TUIIOTE3 O
Hpe}_‘[oc’repera}omaﬂ; APYIrux BO3MOXKHBIX MEXaHHu3Max
MACKHPOBKA; BHI000Pa30BaHU
MHUMUKPHS;
OTHOCHUTEIIbHBIN
XapakTep
MIPUCTIOCOOJICHHOCTE
51
37 Bun, npusHaku Buaa. Bung kak ocHOBHas | BHJI; KpuTepuu Buaa: | OmpenenstoT NoHsTUs, GopMUpyeMbie B
cucTeMaThieckass Kareropus >kuBoro. [I/p | Mopdonorudeckuii, | XoJe U3yUYEHHS TEMBI: «BHI,
Ne4. N3yuenue MOP(]OITOTHYECKOTO | TeHETHYECKH, «MOP(OJIOTHIESCKAN KPUTEPHUIA BHIAY,
KpUTEpHs BUOA (hU3HOIIOTUIECKHIA, «(pU3NONTOTHIECKHIA KPUTEPHI BHIIA»,
OMOXUMHUYECKUH, «TEHETUYECKUH KpUTEPUH BUAAY,
SKOJOTUYECKUU U | «3KOJIOTHYECKUI KpUTEpUH BUOA,
reorpaduyecKuit «reorpaduuecKkuil KPUTEPHUA BUIAY,
«UCTOPUYECKUN KPUTEPUH BUIAa», «apeai»,
IOIYJISILUSY, «CBOMCTBA MOIYJISILIUIL,
«OUOTHYECKHE COOOIIECTBAY.
JlaroT XapakTepuCTUKY KPUTEPHEB BHUIA,
MOMYJIALIMOHHON CTPYKTYpHI BUJIA.
OnuceIBalOT CBOKMCTBA MOMYJISIUH.
OOBACHSIOT POJIb PENPOLYKTUBHON
M30JIALIMU B TIOJIEP’KaHUH 1IETIOCTHOCTH
BHJA.
BBINONHSAIOT NpakTHYecKyro padoTy 1o
U3YUYEHHIO MOP(OIOTUIECKOTO KPUTEPHUS
BUJA.
CMBICIIOBOE UTEHHE
38 Homynsmust kak QopMa cymiecTBOBaHUS | apean; nomyssinust; | OnpenenstoT NoHsTHs, GopMUpyeMbIe B
BUJIa B IPUPOJIE. W30JIALIS: XOJI€ U3YUEHHS TEMBI: «ITOMYJISAMOHHAs
NPOCTPAHCTBEHHAS, | TEHETHKA», KTeHO(OH .
pENpPOAYKTUBHAS HazpIBatoT npuanHbI HI3MEHYUBOCTH

reHoQoHa.

[TpuBOIAT IPUMEPBHI, JOKA3HIBAIOLIHE
MPUCTIOCOOUTENbHBIN

(amanTUBHBIN) XapaKTep H3MEHEHUN
reHoQoHza.

OO0CYX/1at0T MPOOJIEMBI ABMKYIIUX CHIT




SBOJIIOIUH C TIO3UIIMI COBPEMEHHOM
ouooruu.
CMBICTIOBOE UTEHHUE

39 [Nomynsanus Kak eAUHULA YBOITIOLKH. OnpenemstoT NOHATHA, POPMUPYEMBIE B
XOJIe U3YyUCHHS TEMBI: «IIOIYJIALUOHHAS
TCHETHKa», «TeHO(OH .
HaspiBatoT npruMHBI H3MEHUYNBOCTH
reHooH/a.
[TpuBOIAT MPUMEPHI, OKA3HIBAIOLIHE
MPUCTOCOOUTENbHBIN
(amanTUBHBIN) XapaKTep H3MEHEHUN
reHooHma.
OO0CyX1at0T MPOOJIEMBI ABMKYIIUX CHJ
3BOJIFOLUY C MO3ULMI COBPEMEHHOM
Ouosorum.
CMBICIIOBO€ YTEHHE
40 DaKkTOphI HBOTIOIHAN ¢axTopsl 3Bomonun: | OnpeaessfoT NOHATHS, JOPMUPYEMEBIC B
HacJIeICTBECHHAS X0JIe U3YUCHHS TEMbI: «MAKPO3BOJIOLIDY,
U3MEHYUBOCTD, «HaIPaBJICHUS SBOJIOLUNY», «OHOIOIHYECKUN
MO JISIIIMOHHBIE nporpeccy, «ONOJIOTHUECKUI perpeccy,
BOJIHBI, H30JSIHS | «apoMopdo3y», «HAHOoaAanTaLus,
(reorpaduueckas, «aereHepanus.
IKOJIOTHIECKAas);
Jpeid reHoB
41 VYcio)kHeHHe pacTeHHH M JKMBOTHBIX B | HallpaBJICHHUS OnpeaesstoT NOHATHA, OPMUPYEMBIC B
nporecce  3BOMIOLMHU.  IIpoMCXOXKIEHHE | MPOrpecCUBHON X0JIe U3YUEHHS TEMbI: «MAaKpPO3BOJIOLMS»,
OCHOBHBIX CHCTEMAaTUYeCKUX TPYII | 9BOJIOINH: «HaTPaBJICHUS SBOIIOIUIY», «OUOJIOTHYECKHN
pacreHnidi W KMBOTHBIX. II/p  NeS. | apomopdos, porpeccy, «ONoJIOrHUECKUH perpeccy,
Onpexenenune apomop¢030B U | uauoajanTauus, «apoMopdo3», «MaHoaAanTaALUI,
WIMOaJIANTAIH y pacTeHUI olIiasi JereHepanus; | «IereHepans». XapakTepu3yloT ITaBHbIC
CHeTIMAIN3AIHS; HaTpaBJICHUsSI SBOJIOIHH.
JUBEPIeHINS; CpaBHHBAIOT MUKPO- U MaKPO3BOJIIOLHIO.
TOMOJIOTHIHBIC OO6cyxIat0T MPoOJIEMBI MAKPOIBOIIIOIHH C
OpraHbI; OJTHOKJIACCHUKAMH U YYUTEIIEM.
KOHBEPTCHLIHS; PaboTaroT ¢ JONOTHUTEIEHBIMU
aHaJIOTUYHBIE MH(POPMALUOHHBIMU HCTOYHUKAMH C LIENbIO

OpraHbl; PyJUMEHTHI;
aTaBU3MBI;
ITPOMEKYTOUHBIE

MTOATOTOBKY COOOIICHHSI HITH MYyJIETUMEINA
Mpe3eHTaluu o hakTax, J0Ka3bIBAIOIIUX
9BOJIIOLIUIO




(hopMbI

42 JlokazaTenscTBa 3BONIOLIMU OPTaHMUECKOTO | uioreHeTnyeckue | PaboTaioT ¢ JOMOTHUTETBHBIMH
MUpa. psnbI; WHPOPMAUOHHBIMI HCTOYHHKAMH C LIENbIO
OnoreHeTHYEeCKU MOJTrOTOBKU COOOICHHS MIIM MYJIbTUMEHNA
3aKOH; 3aKOH | IPE3eHTalnu O (PaKTax, JOKA3bIBAIOLINX
3apOABIILIEBOTO SBOJIIOLHIO
CXOJICTBA;
HEOOpaTUMOCTh
HBOJIOIHU
43 Kontponbnass pabora Ne 2 mo Tteme
«Opranusm. Bumy
Cenexkuus (4 4)
44 [TpuMeHeHne 3HaHWI O HACIEACTBEHHOCTH, | CENeKUus:  mopoAa, | Ompenenstor noHsTusi, GopMUpyemMbie B
W3MEHYUBOCTH W HMCKYCCTBEHHOM OTOOpE | COpT, HITaMM; | XO/I€ U3yUYCHHUS TEMBI: «CEJICKIIUs,
IpY BBIBEICHUM HOBBIX MOPOJ XHBOTHBIX, | METOABl  CEJCKLIMHU: | «THOPUAN3ALMS», «MACCOBBIH 0TOODY,
COPTOB pacTeHuit u mTaMMOB | OTOOp  (MaccoBblil, | «MHAMBUAYAJIBHBIN OTOOP), «UUCTHIE
MHUKPOOPTaHU3MOB. WHIWBUAYaIbHBIN), | JTUHAWY, «OTU3KOPOJCTBEHHOE
THOpUIM3aNs CKPCLIMBAHUEY, KTETEPOZUCY, «MEKBUIOBAS
(BHYTpHBHIOBAS, THOpUIN3ALN», «UCKYCCTBEHHBIN
OTJIaJIeHHas); MyTareHes», «OMOTEXHOJIOTHUSY,
TETEPO3HC «aHTUOMOTUKIY.
(rubpuaHast — cuia);
WCKYCCTBEHHBIN
MyTareHe3
45 Mertoner cenekimu. [1/p Ne6. M3ydenue | BociuTaHue XapakTepu3yoT METO/IbI CETIEKITMOHHOM
Pe3yIbTaTOB MCKYCCTBEHHOTO OTOOpa Ha | TMOPHUIOB; MeTOA | paboTHI.
prUMepe COPTOB KayCThI MEHTOpA; CpaBHHBAIOT MAaCCOBBIN ¥ WHANBUAYAIbHBIN
OTJIaJICHHAS oTOop.
ruOpuau3anms I'oToOBAT cOOOLIEHNS K YPOKY-CEMUHAPY
«Cenexuus Ha ciIyx0e yenoBeKay
46 OCHOBHBIE HAamNpaBJIEHUSI  COBPEMEHHOH | OMOTEXHOJOTHS;
CEJICKLUH TeHHasl WHXEHEpUs;
KIIETOYHAs
WHXKEHEepUs
47 Lentpsl MHOTOOOpa3Hus W MPOUCXOKACHUS | LIEHTPHI
KYJIBTYPHBIX pacTeHHi. 3aKOH | MPOUCXOXKICHUS
TOMOJIOTHYECKHX DSIJIOB HACJIEJCTBEHHON | KYJIBTYpHBIX

nm3menunBoctyd H.M.BasminoBa

pacTeHuit; 3aKOH




TOMOJIOTHYECKUX
pAIoB
HacJeJICTBEHHOMN
M3MCHUYMBOCTH

Bo3nukHOBeHME U pPa3sBUTHE KU3HM Ha
3emute (8 )

48

COBpCMeHHI)Ie npeaACTaBJICHUA (0)
BO3HUKHOBEHHUH JKH3HU Ha 3eMJie

XUMHAYECKas
SBOJIFOLUSA;
KoallepBarhbl;
OnoJIoruyecKkas
SBOJIFOLUA;
T€OXPOHOJIOTHIECKast
HIKaJIa

Onpenensior TTOHSTHS
«CaMOIIPOU3BOJIBHOC 3apOXKIACHHUC)», «THUIIOTE3a
CTalluOHAapHOT O COCTOSHUA), «THUIIOTE3a
NnaHCIICpMuUn», «THUII0TE3a 6HOXI/IMH‘{CCKOI7[
9BOJIIOLIVM. XapakTepusyoT OCHOBHBIE
TUIIOTE3bl BO3HUKHOBCHHUA XKHW3HU Ha BCMHe.
O6CY}K,Z[a}OT BOIIPOC BO3HHUKHOBCHHA JMXHU3HU C
OOHOKJIIACCHUKAaMM U YHYUTCIICM

OrnpeaensioT MOHATHS «KOAIlepBaTh»,
«TPOOHOHTBI», «TUIOTE3a CUMOUOTHUECKOTO
MIPOUCXOXKICHUS IYKAPHOTHIECKUX KIIETOKY,
«TUTIOTE3a TTPOUCX 0K ICHUS
JYKAPUOTUYECKUX KIJIETOK U UX OPTaHOUIOB
MTyTeM BIISTYMBAHUA KIETOYHONH MEMOpPaHEI»,
«IPOTEHOTY, «IyOAKTEPUM»,
«apxebakTepum». XapaKTepU3yIOT OCHOBHBIC
ATanbl BOSHUKHOBEHUS U PA3BUTHUS KU3HU Ha
3emie.

OnuChIBalOT MOJIOKEHNS OCHOBHBIX THIIOTE3
BO3HHKHOBEHUS XU3HU. CPaBHUBIOT
runores3sl A.M.Onapuna u k. Xonneina.
O06cyxnaroT mpobIeMbl BOSHUKHOBEHHUS U
Pa3BUTHS KU3HU C OJJHOKIIACCHUKAMU U
yaHTEIEeM

«KpCATMOHU3M»,

49

Pa3Butue xu3HU Ha 3emile B apXeUCKyro U
MPOTEPO3OICKYIO 3PbI

9pbIL: apxeiickas 3pa,
IIPOTEPO30iiCcKas apa

OnpeaensioT NOHATUS «3Pay, KIEPUOIY,
«AMOXay», «KaTapXxeiy, «apxein,
«IPOTEPO30M», (IMATIE030i», «ME3030i»,
«KAHO3011», «ITAJICOHTOJIOTHS», KKEMOPU»,
«OPIIOBUKY», «CHITYP», «JIEBOHY», «KapOOH»,
«IEPMBY, «TPIIIOOUTHI), PUHHOMUTEL,
«KUCTETIePBhIE PHIOBI», «CTeronedansn»,
«UXTHOCTETH,

«Tepancuabl». XapakTepru3yloT Pa3BUTHE
JKU3HM Ha 3eMIIe B OpBI ApeBHEHIICH 1




JipeBHEN xu3HU. [[pUBOAST MpUMeEpHI
OpraHu3MOB, HaCEIABUINX 3€MIIIO B 3Pl
JPEBHEUIIEN U IPEBHEN KU3HU.
YcTaHaBIMBAIOT MPUYNHHO-CIIEACTBEHHBIC
CBSI3U MEXY YCIOBUSMH CPEIlbl OOMTaHUS U
9BOJIIOLIMOHHBIMH NPOLIECCAMU Y PA3TUYHBIX
rpymni opranu3mMoB. CMBICIIOBOE YTEHHE C
MOCJIEIYIOUIUM 3aIl0JTHEHUEM TaOJINIIbI

50 Pa3Buture xKu3HU B AIEO30UCKYIO 3py naneo3oiickas  3pa; | ONpenemnstoT NOHATHS «3pay, KIIEPHOI,
MIEPUOJIBIL: «IM0Xay, «KKaTapxen», «apxen»,
KeMOPHIICKHIA, CHPOTEPO30H», «IATEO30M», «ME30301»,
OPIOBUKCKUH, «KAHO3011», «TaJICOHTOJIOTHSI», KKEMOPHUI»,
CUITYpUNCKHH, «OPIOBHK», «CUILYP», «IEBOH», «KapOOH»,
JIEBOHCKHUIA, «IIEPMBY, «TPUIOOUTED», «PUHUOPUTHD»,
KaMEHHOYTOJIBHBIH, | «KHCTENephle PhIObD», «cTeronedab»,
MEPMCKHN «UXTUOCTETUY,
«TepancHuIbl». XapaKTepU3yIOT pa3BUTHE
JKU3HU Ha 3emiie B 3pbl ApeBHeHIel u
JIpeBHel xu3HU. [IpuBoaaT npumepsl
OpPraHU3MOB, HACEISBLINX 3€MIIIO B 3pBI
JIpeBHEUIIEH U TpeBHEN )KU3HU.
YcraHaBIMBaOT IPUYNHHO-CIIEICTBECHHbIE
CBSI3U MEX/Y YCIOBUSMH CPEIlbl OOMTAHUS U
9BOJIFOLIMOHHBIMH NPOLIECCAMU Y Pa3IUYHBIX
rpynmn opraau3mMoB. CMBICTIOBOE UTEHHE C
MTOCJIEIYIOIINM 3aITOJTHCHUEM TaOJIHIIBI
51 PasButne JKM3HM B  ME3030MCKYI0 U | pUHHO(HTEL OnpenenstoT NOHITHS KTPUACY, KIOPAY,
KallHO30MCKYIO 3pbl MICHUITO(UTHL; «MeEID», «AMHO3aBPbI», «CyMUYaThIE
crerouedansl; MJIEKOTIUTAIONINEY, «ITALEHTApHBIC
KOTHJIO3aBPBI MJIEKOTIUTAIOIINEY, (IIAJIEOTEH», KHEOTEHY,

«aHTPOTIOTEHY.

XapakTepus3ytOT OCHOBHBIE TIEPUO/IbI
Pa3BUTHS )KU3HU Ha 3eMJIE B ME3030€ U
KaitHo30€.

IIpuBoAST NpUMEPHI OPraHU3MOB,
HACEJISBLINX

3emutio B KaiiHO30€ ¥ ME3030€.




YcTaHaBIMBAOT IPUIUHHO-CIICICTBCHHBIC
CBSI3M MEXJ1y YCJIOBUSIMU CpPEIbl OOUTAHHS U
SBOJIIOIMOHHBIMU MPOLIECCAMU Y PA3TUYHBIX
rpynn opraHu3MoB. CMBICIIOBOE YTEHHE C
MOCIIEAYIOITIM 3aI0JTHEHUEM TaOJIHIIBI.

52

[Tonoxenue YCJIO0BCKa B
JKUBOTHOT'O MHUpa

CUCTEMC

AHTPOMOJIOTHS; BUJ
UYenosek pa3syMHBIH,
otpsa [Ipumarsr;

53

DBOJTIONHS TIPUMATOB

XapakTepusyroT
Pa3BUTHS OPUMATOB

OCHOBHBIC IIEprUOabl

54

Craguu 3BOJIIOLIUN YEIOBEKA

ABCTPAJIONIUTEKH;
IPSAMOXOXKACHHE;
UYenoBek  yMelblil;
TpyZ; JApEeBHEHIIne
O (apXaHTPOTIBI):
CHHAHTpOII,
MUTEKAHTPOTL,
reiinensoeprekuit
YeNoBeK;  JApPEBHHE
JIOTA (maseo-
AHTPOIIBI) —
HeaHJepTallblIbl;
nepBbIe
COBpPEMEHHBIE JIFOJIU
(HEOaHTPOTIBI) —
KPOMaHbOHIIBI

XapakTepusyroT
Pa3BUTHS YEIOBEKa

OCHOBHBIC TIEPUOabI

95

O0001IeHEe U cUCTEMATH3alUd 3HAHUHA 110
TeMe «BO3HUKHOBEHHE U Pa3BUTHE JKU3HU
Ha 3emMiie». Pacel uenoBeka.

pachr:
€BPOIICOMTHAS,
MOHTOJIOMTHAS,
HETPOUIHAS,
OnoconuragbHas
MIPHUPOJIa YeJIOBEKa.

IKOCHCTEMBI

OcHoBbl 3k0j0ruu (13 4)

56

SKOJ'IOFI/IS, OKOJOIM4C€CKHEC (baKTOpLI, nux
BJIMSAHUC HA OpTraHU3MEI.

9KOJIOTHS;
9KOJOTHYCCKUE
(baxTopsr:

abHoTHYeCKuE,

OnpeaesstoT NOHATHA, POPMUPYEMBIE B
XO/I€ U3yUYEHHUS TEMBL: «a0HOTHYECKHE
9KOJIOTHYECKHE (PAKTOPBI», «OMOTHIECKHE
9KOJIOrHuecKue (aKTOpbl», «AHTPOIIOI€HHbIE




omoTudeckne u
AHTPOIIOTCHHBIE;
30Ha ONTUMYMa;
TpeeIbl
BBIHOCITUBOCTH;
JManazoH
BBIHOCITUBOCTH;
OrpaHUYUBAOIIMNI
¢axTop;
a0MOTUYECKHE
(hakTopsI
TemIeparypa,
BJIaYKHOCTb;
JKUBOTHBIC
TEIUTOKPOBHBIC "
XOJIOJTHOKPOBHEIE;
TEPMOPETYISIIHS,
pacTeHus
TCHCBBIHOCJIUBBIC U
CBETOJIIOOMBBIE;
(dhoTonepronuzM

Cpensl:
CBET,

9KOJIOTHYECKHE (PAKTOPEBI», «IKOJIOTUIECKUE
YCJIOBHUSI», «BTOPUYHBIC KITUMATHYECKUE
(akToph». [laloT XapaKTEePUCTHKY OCHOBHBIX
IKOJIOTHYECKUX (DaKTOPOB M YCIOBHM CPEIIbI.
YcTaHaBIHUBaOT MPHYUHHO-CIIEACTBEHHBIE
CBSI3U HA MPUMEPE BIUSHUS SKOJIOTHIECKUX
yCIIOBUil Ha oprann3Mbl. CMBICIIOBOE YTCHHE
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OKocucTeMHAas
MPUPOJIBL.  DKOCHCTEMA,
KOMITOHEHTEI.

OopraHu3anus

€

JKUBOU
OCHOBHBIE

OUOILICHO3
(coobmiecTBO):
¢uToLICHO3,
3001IEHO03;
9KOCHUCTEMA;
OHOTe€OIIEHO3;
BHJIOBOE
pa3HoobOpasue;
IJIOTHOCTE
MOTTYJISITNN;
cpenooOpasyroniue
BHIBI,  SIPYCHOCTE;
JIUCTOBAsE MO3aHKa,;
MPOYIICHTHI,
KOHCYMEHTEHI,
PEnyLIEHTHI;
KPYTOBOPOT BEIIIECTB
W DHEPruu

OuoTOII;

OnpeaesstoT NOHATHA, GOPMUPYEMBIC B
XO0J1€ U3yUYCHUS TEMBI: «OHOTHYECKOE
CO00IIECTBOY, «OMOLIEHO3», «IKOCUCTEMA,
«OHOTEOIICHO3Y.

OnuCHIBaIOT U CPAaBHUBAIOT 3KOCHCTEMBI
pa3IngHOrO ypOBHS.

[TpuBOIAT IPUMEPHI 3KOCUCTEM PA3HOTO
YpOBHSL.

XapakTepu3yroT akBapuyM Kak
UCKYCCTBEHHYIO DKOCUCTEMY




58 CrpykTypa dKocucTeMbl. [IumeBsie ¢Bs3u B | TpohHUIecKre Omnpenensior MoHATHA, (QopMUpyeMble B XOM€
skocucteme. [1/p Ne7. «Cocrasnenue neneii | (MIEBbIE) — CBA3M; | M3YYCHHS TEMbl:  «BHIOBOC —PasHOOOpasHe»,
MUTAHKD Tpodudeckme «BUJIOBOM COCTaB», «aBTOTPOGBI»,
YPOBHI; 1enu «reTepoTPOdBI», KIPOAYIICHTHI», «KOHCYMEHTBI,
IUTAHYS; CeTH «PEAYUCHTBI», <«APYCHOCTB», «PCIAKHUE BHIBIY,
«BHUABICPEI000PA30BATEIHY. XapakTepu3yrT
[ATAHWA, — TPABIIO |\ honormueckylo M NPOCTPAHCTBEHHYIO
SKOIOTHYCCKON CTPYKTYpPY COO6H.[eCTB. AHaHI/BI/Ipy}OT CTPYKTYPY
IMpaMUJIBL, OMOTHYECKHX COOOIIECTB IO CXeMe
MUPaMHIBL:
IUCJICHHOCTH, OnpenensroT MoHATHA, HOPMUPYEMBIE B
OHOMACCBI, SHEPIHH; | xoe M3yUeHHs TeMbI: «ITHPAMU/IA
ANHAMHUYECKOE YUCICHHOCTH ¥ OMOMACChD».
paBHOBECHE JlaroT XapaKTepUCTHKY POJIH aBTOTPOMHBIX 1
reTepoTPO(HBIX OPTraHU3MOB B IKOCUCTEME.
Pemratot skosoruueckue 3agauu Ha
MPUMEHEHUE SKOJIOTHUECKUX
3aKOHOMEPHOCTEH
59 BsauMozeHCTBIE  IOMySILMMA  pasHbIx | OMOTHYECKHE OrnpezenstoT NoHATUs, GopMUpyeMbie B
BUZIOB B KoCHCTEME. DKCKypeHs Ne 3. (baxTopsl Cpeabl: | XOJe N3YyYCHHUSI TEMBI: HEHTpaIU3M»,
cumMOmno3 «aMEHCATTN3M», KKOMMEHCATTH3M),
Vsygenne wn  omucanue SKOCHCTEMBI | (yaxyeGHudecTBo, «CHMOMO3», ITPOTOKOOIIEPALIHS,
CBOEH MECTHOCTH. KBapTHPAHCTRBO), «MYTyalTu3M», KKOHKYPEHIIHSI»,
aHTHOMO3 «XUIHUYECTBOY, IAPAZUTUZMY.
(XUIHIYECTBO, Penrarot skoyioruuecKue 3aaauu Ha
napazuTH3M, MPUMEHEHUE IKOJIOTHUECKIX
KOHKYPEHITHS); 3aKOHOMEPHOCTEH.
MUKOPH3a; [TpuBOIAT MPUMEPHI MOJIOKUTETBHBIX U
THE3/10BOM OTpPULATEIbHBIX B3aMMOOTHOLIEHUN
napazuTH3M OpPraHu3MOB B TIOMYJISIIUSX
60 EctectBeHHas skocucreMa (OMOTEOICHO3). | pa3HOOOpasue
ArposkocucteMa (arporeHo3) KaK | DKOCHUCTEM;
MCKYCCTBEHHOE COOOIIECTBO OPraHU3MOB. | arpoLEHO3;
Ouojorudeckue
croco6b1  6OpBOBI C
BpEIUTEISIMA
CENBCKOI0 X034HCTBa
61 [I/p Ne8. CpaBHuTenbHas XapakTepHCTHKA Buinonnsiom RPAKMUYECcKyo pabomy,

OKOCHUCTEM U arpOCUCTEM

cpasnueas ecmecmeéeHHnbvle U UCKYyCCme6eHHble




IKocucmemanl

62 buocdepa—rmobdansHas skocuctema. B. U. | 6uocdepa, OrnpenensroT noHATHs «ouocdepay, «BoIHAS
BepHaackuii — OCHOBOIIOJIOKHUK YYEHHUS O | SKOCHCTEMa cpenay», «Ha3eMHO-BO3AYyLIHAS CPeaar,
ounocdepe «TI0YBAY, OPTaHU3MBI KaK cpeia OOUTaHH»,

«MEXaHWYECKOE BO3ICHCTBHEY,
«(HU3NKOXNMHYECKOE BO3JCHCTBHEY,
«TepeMelIeHUE BEIIECTBA», «TYMYC»,
«PUITBTpALIHSY.

XapaxTepusytoT onocdepy Kak riodanbHyro
9KOCUCTEMY.

IIpuBoAST IpUMEpPHI BO3IEHCTBUS KUBBIX
OPTaHM3MOB Ha PA3IMYHBIC CPEIbl KU3HU

63 Crtpykrypa 6uochepsl. Pacnpoctpanenue u | 6uocdepa; BerectBo | OnpeaesnsoT HOHATHI «OMOT€OXUMUYCCKHI
pONb  KMBOTO BemecTBa B Ouocdepe. | Onocdepsr:  KUBOE, | IIUKID», «OMOTCHHBIE
Hoocdepa. OmoreHHoe, (mUTaTENbHBIE) BEMIECTBAY, «MUKPOTPO(HBIE

OMOKOCHOE, KOCHOE; | BEHIECTBA», «MaKpOTPO(HBIE BEIIECTBAY,
byHKINHT JKUBOI'O | «MUKDPODJIEMEHTBD».

BEII[ECTBA XapakTepHu3yroT OCHOBHEIE

onocdepsr: OMOTeOXUMHYECKHE IIUKIIB Ha 3eMIIe,
dHEpreTHYecKas, WCTIONB3YS WILTIOCTPAIK yIeOHHKA.
rasoBas, VY craHaBIMBaIOT IPUYMHHO-CIICACTBEHHBIE
OKHCIIUTEIBHO- CBSI3M MEXTy OrMoMaccoi
BOCCTAaHOBUTCIIbHAA, (HpO):[yKTI/IBHOCTI)IO) BUJa U €ro 3HAa4Y€CHHUEM B
KOHIICHTPAIIMOHHAS; | MOJ/Iep)KaHUH (YHKIIMOHUPOBAHHUS
HaJICOJIUT; HEOJUT coo01ecTBa

64 3HayeHue ~ oxpaHbl  OWocdepsl A | Hoocdepa; OnpenessfoT NOHSATHS <KUBOE BELIECTBOY,
COXpaHEeHHUs KHU3HU Ha 3emuie. | IPUPOIHBIE «OMOTeHHOE BEUIECTBO», «OMOKOCHOE
Buonoruueckoe pazHooOpasue Kak OCHOBA | PECYpCHI: BEIIECTBO», «KOCHOE BELIECTBOY,
YCTOHYHMBOCTH OHOC(hEpHI. Hencyeprnaemsle, «3KOJIOTMYECKUNA KPU3HC.

ucuepIiacMple XapaKkTepu3yroT MPOLECChl pAaHHETO 3Tamna
(BO300HOBIISIEMEIE, 3BOJIIOIMU Orochephl.
HeBO300HOBIsIEMbIe) | CpaBHHBAIOT OCOOEHHOCTH KPYyTrOBOPOTA

yIJIepo/ia Ha Pa3HbIX ITANax BOJOIHH
ouocheps! 3eMin.

OOBACHSIOT BO3MOYKHBIC PUYHHBI
OKOJIOTHYECKHNX KPHU3HCOB.

Y CcTaHABIMBAIOT MPUYHMHHO-CIICACTBEHHBIX




CBsA3H MCXKAY ACATCIbHOCTBIO YCJIOBEKA U
9KOJIOTUYCCKHUMHU KpU3nucaMu

65 Konrtponbaass pabora Ne 3 mo Teme:
DKOCHCTEMBD)
66 CoBpeMeHHBIE IKOJOTHMYECKHE MPOONEMBI, | KUCIAOTHBIE N0k AW; | ONpenensioT MOHITHS «aHTPOIIOTeHHOE
X BIWSHHE Ha COOCTBEHHYIO XH3Hb U | MAPHUKOBBIH BO3/CHCTBHE Ha Onocdepy», «HOOChepay,
JKU3HB OKPY>KaOIINX JFOIEH. 3 dexT; HCTOIEeHNE | «IKOJOTHICCKUEC TTPOOIEMBD).
030HOBOTO ciost; | XapakTepu3yoT 4eI0BeKa KaKk
cMOr;  mepepacxof | OMOCOLMABFHOE CYIIECTBO.
BOIBI; 3arpsisHeHue | ONMHUCHIBAIOT HKOJOTMYECKYIO CUTYAIHUIO B
MPECHBIX BOJI; | CBOCH MECTHOCTH.
HCTOHOICHUEC IIOYBKI, YcraHaBIuBaOT MIPUYIUHHO-CJICACTBCHHBIC
3po3usd (BOI[HaSI, CBs3H MCIKAY ACATCIbHOCTBIO YCJIOBCKA U
BETPOBas); 9KOJIOTHYECKUMHU KPU3UCAMU
pannoakTUBHOE
3arpsi3HEHHE
67 [locnencTBus [OesITEIBHOCTH YEIOBEKA B | MPENEIBHO OnpenessitoT NOHATHS «aHTPOIIOTCHHOE
JKOCHCTeMaxX. BrmsHue  COOCTBEHHBIX | JOMYCTHMEIE BO37IelicTBHE Ha Onochepy», «Hoochepar,
IMOCTYIIKOB HAa JKMBBIC OpPraHu3Mbl U | KOHIOCHTpaIHUN KIIPUPOIAHBIC PECYPCHD).
3KOCHCTEMBI. (ITOK);  oumctHble | XapakTepu3yIOT YeI0BeKa KaKk
COOPY>KEHHS; OroconranbHOE CYIIECTBO.
TEXHOJIOInu OmHCEHIBAIOT OKOJIOTUYECKYIO CUTYyalluIoO B
3aMKHYTOTO IIMKIIA; | CBOCH MECTHOCTH.
0e30TX01HbIE U | YCTaHaBIMBAIOT IPUYUHHO-CIICACTBEHHbIE
MaJIOOTXOIHBIE CBSI3U MEX/Y IESTEIbHOCTBIO YEIOBEeKa U
TCXHOJIOTHUH, 9KOJIOTHYCCKMMU KpU3nucamMu
KOMIIJIEKCHOE
UCTIOJIb30BaHHe
pecypcos;
JIECOHACAXK/ICHUSI;
68 OxpaHa mnpupoasl H  palUOHAIBHOE | 3allOBEIHHKH; OnpeaemsioT NOHATHS «palroOHaIbHOE
NPUPOAOIOIb30BAHHE 3aKa3HHUKH. MPHUPOAOTIONB30BaHHE, «OOIIECTBO

0JIHOPA30BOTr0O

notpedaeHus». XapakTepu3yoT
COBPEMEHHOE YeJIOBEUECTBO KaK «OOIIECTBO
OJIHOPA30BOTO MOTPEOICHUSY.

OOCyX1al0T OCHOBHBIC TTPUHITUTIBI
PaIOHAIBHOTO MCIIOJIE30BaHUS TIPUPOTHBIX




pecypcoB
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